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EDITORIAL

Dear readers and members,

Despite the obstacle of time and management, the Thai Journal of Pharmacology has its opportunity
again to be in your hand. This issue is about 2 months late but  better late than no delivery. Some
members might also have a message of our annual meeting in Khen-Kaen held on 21-23 March 2001.
More details of this meeting is available at the end of this issue. Together, we plan not only to
continue our traditional meeting, but also to visit our members in Khon-Kaen. You might already
have noticed changes in the Thai Journal of Pharmacology. In this issue, we began a new
‘Phytomedicine’ section, featuring on some traditional drugs originated from herbal medicine. In
an attempt to investigate efficacy, toxicity as well as therapeutic uses of our traditional medicine, a
review of some standardized traditional drug from FEurope will be a good example of the Thai
traditional drugs studies in the future. As some one said that pharmacelogy is quite different from most
other biological sciences because it does not ask how nature works, but rather how can we change
nature? Answering this question requires the integrated efforts of multiple techniques. Moreover,
pharmacological investigations are the studies of what drugs do to the body and vice versa, to come to
a total understanding of a drug needs also a2 good research management. The Thai Journal of
Pharmacology aims also to reflect the many facets of pharmacology. The changing of
pharmacological discipline and molecular understanding new drug of this new decade will be also
informed as a review and in the pharmacological digest, The section of letter to editors will be
provided for your forum, sharing ideas, academic argument, comment, debate and etc. You are all
invited to be stakeholders in this section. So write to us, criticize us and help us. I still have a hunger

with research articles and am looking forward to seeing you all at Khon-Kaen.

Supatra Srichairat
Editor
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4. See the trade names these preparations at
Tittp:/fwww.fda.moph.go.th

5. Haller CA, Benowitz NL. Adverse
cardiovascular and central nervous system

EFFECTIVENESS OF IMIQUIMOD FOR
RECURRENT GENITAL WARTS

To the editor,
Imiquimod'® is a new pharma-

ceutical product presented to the physician.
Imiquimod, an imidazoquinoline amine, is a

new immune response modifier agent recently

approved for the topical treatment of external
genital and perianal warts. The dosage form of
this drug is the white cream, known as Aldara.
The chemical name of imiquimod is 1-(2-
methylpropyl)-1H-imidazol [4,5-c] quinolin-
4-amine, with the molecular formula,
CiaH¢N4. The molecular weight of this
substance is about 240.3.

Generally it is prepared as a white to
slightly yellow cream, packed in a single use
foil sachet. Each sachet contains 250 mg of
cream, which is enough to cover a wart area of
20 cm’. Routinely, 250 mg cream contains
12.5 mg of active ingredient, providing 5 %
imiquimod cream.

The major indication of imiquimod is
for external genital, perianal warts and
condyloma accuminata'”, It is used to treat
the warts on surface of the penis or vulva
and around the anus.

No absolute contraindication is
mentioned. In this communication, the author

Viroi Wiwantkit

events associated with dietary supple-
ments centaining ephedra alkaloids. New
Engl J Med 2000;343:1833-8.

presents the experience in using this new drug
in five immunocompetent cases of Thai
patients with recurrent genital warts who failed
from standard therapeutic regimen. All
subjects were explained for how to use this
new drug according to the manufacturer's
instruction. The result from treatment was
shown in Table 1.

1t revealed that only 60 % of all cases
got success from treatment. In these cases,
recurrent could also be detected. The
dermatological side effect at the lesion was the
most common side effect of the imiquimod.
Local erythema was the most comtmon adverse
reaction, but the majority of patients developed
no side effect or only mild local inflammmatory
reactions. Severe skin reaction could not be
observed in this series case of overdose. While
myalgia and fever described as flu-like
syndrome could also be observed. This
systemic reaction is believed to be due to
immunomodification action of the active
ingredient. However, a larger prospective
systematic study should be performed.

Viroj Wiwanitkit, M.D. Depariment
of Laboratory Medicine, Faculty of
Medicine, Chulalongkorn University,

Table 1. Five cases received imiquimod therapy for recurrent genital warts,

Clearing of Recurrent at 1 month Side effect
No. Sex Age Sexual lesion after start follow up after detected
behavior regimen (week) clearing lesion

1 male 47 heterosexual No Skin redness

2 male 38 heterosexual No Skin redness

3 male 45 heterosexual No Flu-like

4 male 46 heterosexual N/A®* No

5 male 37 heterosexual NIAX* No

* means no clearing of lesion within the longest recommended duration of usage (16 weeks).

**no clearing



Thai J Pharmacol; Vol 22: No 3, Sep-Dec 2000,

REFERENCES

L.

Conant MA. Immunomodulatory therapy
in the management of viral infections in
patients with HIV infection. J Am Acad
Dermatol 2000 ; 43(1 Pt 2):27-30.

Edwards L. imiquimod in clinical practice.

205

J Am Acad Dermatol 2000 ; 43(1 Pt 2):12-
7.

Maitland JE, Maw R. An audit of patients
who have received imiquimod cream 5%
for the treatment of anogenital warts. /nt .J
STD AIDS 2000 Apr;11(4):268-70.




206

ICH

ICH GCP

IEC

[~ v o ] o LY
Lﬂ‘iﬂuﬁgbnﬁl'}ﬂﬂnq‘%ﬂ"%ﬁﬂuﬂu

= International Conference on Harmonization of Technical Requirements

for the Registration of Pharmaceuticals for Human Use
T r=y 1 t:i 1 o - 5 o
e |JluniAnsaas ﬁ?zmwﬂi:mﬁwmmﬂuwmmmmﬁ’muﬂ:‘Jmﬂ’mum
s paftinsdeluay
= ICH Good Clinical Practice N19ugjtieinsidan1apdilang

@ \flunmsguanadl ICH fuualusuasesssnuazinuiainig dwiy

as

n1siaualasanisise Ay 98019998 ANTATALALA ANTATIAEAL NIT

o

]
=

TUNNN1FILATIZTA LI UN IR aNIARLEN T9linnsiulseiudpai
1 ¥
snenugneiad ditiene usziudseiudi A8 usunw sadiamINay
gasananadaslunsideaclaiunisdunses
o o’ Iy d” | as 2
(Afnanuaniznssinisatvnsuazen eudaanansibfuetunim newda)
= Independent Ethics Committee
& UNNLNIAMLENITNNNTRATLIBUAAL MU (Aanilussfunnanende
= as 4; dl‘ = = o :’/
WiarzAunsuauly) ReaRerrainAnnumunzanraalasanisaa e Tuay 119
Tusnfanisuasfuesas ey Naaiaausuladna@ns Anudaends
=

ldl L nll 8 1 ~ o o 'Y
LLﬂZﬂ‘]']NLﬂuﬂﬂuﬂmﬂlﬂ\?'ﬂqﬂ’]ﬂﬂﬂ?'ﬂL’II']ﬁ"lllluﬂ’]ﬁ"l@&l@xlmﬁ“]_lﬂ’]ﬁ'ﬁ]ﬂﬂﬁ"rN

wazlinassutlszAuunansrsnmudianaiaipealffunisduaresas

@ |EC Ansisenausinanssunisiiiiacndn 5 AW TaAdsHnauwne Wnanen-
a dl ndl 1 L] LYY e q as
Aans wazyaraaui W lduwndiisaindvenmans idutinnguune uaz
paadlatinetian 1 au Flildyaainsnieluanitiuiiug
b2
@ |EC ATHRNTIUNTIANUAINUIMLN ZaN8TATINITIRE AGNNIMUISANTEY

fAde anuANINTFIse RAansUdEnIIFUaNa1A AT AFn19ARRaN T

gw 2

HuangrnazidranuiugauiasiiuinAuEueaNaINa @ asag




Thai J Pharmacol; Vol 22: No 3, Sep-Dec 2000, 207

RESEARCH ARTICLES

NO EVIDENCE FOR THE ACTIONS OF 'CLONIDINE-DISPLACING
SUBSTANCE' ON ALPHA2-ADRENOCEPTORS

Darawan Pinthong

Department of Pharmacology, Faculty of Science, Mahidol University, Bangkok 10400, Thailand,

ABSTRACT

It has been suggested that 'clonidine-displacing substance' (CDS) is a putative endogenous
substance at imidazoline receptor. CDS was found to recognize not only the imidazoline binding sites
but also ap-adrenoceptors. However, the information of the functional activities of CDS at the o-
adrenoceptor is still limited. The aim of this study was to examine the properties and functions of
CDS, in particular, the actions at oz-adrenoceptors. In the present study, the methanolic CDS exfracts
were prepared from bovine brain. CDS activity was determined by the amount of the extract that
displaced 50% of ["H]-clonidine binding to bovine cerebral cortex inembranes. CDS activity from
bovine brain methanolic extract was 4.8+0.5 units/g wet weight. Based on radioligand binding assays,
this extract recognized both a;-adrenoceptors on bovine cerebral cortex membranes labeled by [*H]-
clonidine and non-adrenoceptor imidazoline binding sites on porcine renal cortex membranes labeled
by [’H]-idazoxan, The CDS$ extract was found to be slightly more potent (2 folds) at «,-adrenoceptors
than at non-adrenoceptor imidazoline binding sites. Functional studies of CDS were examined in the
models of o,-adrenoceptor-mediated inhibition of forskolin-stimulated cAMP accumulation in guinea-
pig cerebral cortex slices and in porcine isolated palmar lateral vein. The effects were compared to
those of the known aj-adrenoceptor agonists, UK14304 and antagonized by the o,-adrenoceptor
antagonist, idazoxan. The results from this study showed that bovine brain methanolic CDS8 exiract did
not display any activity involving as-adrenoceptors as predicted from radioligand binding. In
conclusion, CDS is able to displace clonidine from op-adrenoceptors but no related biological activity
was detected at this sites. Whether the possibility that CDS is an endogenous ligand at o,-
adrenoceptors and at non-adrenoceptor imidazoline binding sites and possesses any significant
activities at these sites remain to be clarified.

Key words : clonidine-displacing substance (CDS), alpha2-adrenoceptor, imidazoline receptor

Address correspondence and reprint requests to : Darawan Pinthong, Ph.D., Department of
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INTRODUCTION

“Clonidine-displacing substance”
(CDS) was first isolated from rat and calf
brains by Atlas and Burstein™® and it was
suggested to be a candidate for an endogenous
lipand at non-adrenoceptor imidazoline
binding site (imidazoline receptor). A
partially-purified extract of the brain was
found to displace specifically bound [‘HI-
clonidine from binding sites on rat brain or
bovine cerebral cortex membranes, which were
catecholamine-sensitive, oy-adrenoceptor
binding sites, and hence the active agent was
called clonidine-displacing substance'. CDS
has been shown to interact with non-
adrenoceptor imidazoline binding sites in
several tissues such as brain which are defined
by [*H]-para-aminoclonidine®, and in rabbit
kidney labelled by [*H}-idazoxan®. CDS has
been detected in several tissues such as brain’,
kidneyﬁ, adrenal chromaffin cells™®, liver® and
tung'’. However, the chemical structure of the
active substance remains to be elucidated.

Although CDS has been shown to
have an affinity for both op-adrenoceptors and
imidazoline binding sites, its biological
activities remain  unclear. At oy
adrenoceptors, CDS extract was reported to
inhibit electrically-stimulated twitch responses
in rat vas deferens and the inhibitory effect
was partially reversed by the oy-adrenoceptor
antagonist, yohimbine''. Another evidence of
CDS action at o-adrenoceptors was inhibitory
adrenaline-induced aggregation but
potentiating ADP-induced aggregation of
human platelets, like clonidine’>. However,
there has been no other evidence support the
action of CDS at oy-adrenoceptors since then.

For CDS action at imidazoline
binding sites, CDS was found to contract rat
gastric fundus strips, the site that was non-
catecholamine, since this effect of CDS was
not blocked by a,-adrenoceptor antagonists'.
Brain-derived CDS extract has been reported
to modutate arterial blood pressure through the
non-catecholamine site when injected directly
into the ventrolateral medulla'*>. However,
the results examined by these 2 groups showed
opposite effects, the former lowered blood
pressure whereas the latter caused elevated
blood pressure. Another CDS action was the
induction  of  substantial  release  of
catecholamines from cuoltured chromaffin
cells”™.  Whether CDS can be a putative
endogenous substance that acts at both sites,
the exact biological action of CDS remains to
be investigated.
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The aims of this study are to examine
whether the bovine brain exiracts possess any
agonist  activities at  functional  oy-
adrenoceptors, corresponding to their binding
properties. In this study, the binding
characteristics of crude methanolic CDS
extracts and functional activities at o
adrenoceptors were examined. Two 0;p-
adrenoceptors models were used, i.e. central o
»-adrenoceptors on guinea-pig coriex slices
which mediate inhibition of forskolin-
stimulated cyclic AMP* and az-adrenoceptors
on porcine palmar lateral veins, the activation
of which results in inhibition of forskolin-
stimufated cyclic AMP'7,

MATERIALS AND METHODS
Chemicals, drugs and solutions

(-)-Noradrenaline bitarirate,
forskolin, Dowex-50, alumina, Tris-HCI,
EDTA, idazoxan (2-(2(1,4-benzodioxanyl))2-
imidazoline hydrochloride) and salts in Krebs-
Henseleit buffer (NaCl, KCl, CaCl,, NalICO;,
MgS0,, KH,PO, and glucose) were purchased
from Sigma Chemical Company.  Other
chemical used included cirazoline (S.M.
Chemical Company), UK14304 (5-bromo-6-
[2-imidazolin-2-ylamino]-quinoxaline
bitartrate, Pfizer), rolipram (Schering) and
HPLC grade methanol (Fisons).

[*H}-clonidine hydrochloride (specific
activity of 30 Ci/mmol), [*H]-idazoxan ([*H)-
RX781094, specific activity 43 Ci/mmol),
[*H}-adenine (specific activity 851 GBg/mmol)
and [“C]-cAMP (specific activity 1.6
GBg/mmol) were from Amersham,
Scintiffation cocktails (Emulsifier Scintillator
299, Packard) were also included.

All drugs were dissolved in distilled
water and added in volumes less than 1% of
the K-H solution for cAMP assays except
forskolin and rolipram which were dissolved in
absolute alcohol in volumes less than 3% of
assay volume and then diluted with
Krebs’solution.

Preparation of clonidine-displacing
substance (CDS) from bovine brain

Bovine brain was obtained from a
local abattoir immediately after slaugther of
the animal, The brain was kept on ice during
transportation. Half' a bovine brain (110-160 g
wet weight) was taken and the cerebellum and
all pia mater removed prior to chopping into
small pieces. Tissues were homogenized in an
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OMNI-GEN sealed homogenizer (setting 4.5
for 3x3 min) with 5 volumes (w/v) of distilled
water. The resulting homogenate was
centrifuged at 65,000g for 30 min at 4°C (MSE
Superspeed 65). The supernatant was then
removed, boiled for approximately 40-60 min
to precipitate soluble protein and to reduce the
volume and then allowed to cool to room
temperature.  The resulting solution was
recentrifuged at 65,000g at 4°C for 20 min.
The supernatant was removed from pellets,
frozen at -20°C and then freeze-dried. The
fieeze-dried material was used for further
extraction.  The lyophilysed material was
extracted by sonication with 2x20 volume
(wf/v) of highly purified methanol (HPLC
grade) at room temperature for 30 min. The
methanolic  extracts were combined and
centrifuged at 3,000 rpm for 5 min (MSE
Mistral 3000) to remove any particulate matter
and evaporated to dryness in a rotary
evaporator at low pressure, The residual
material was dissolved in 10 volumes (w/v) of
doubled distilled water, frozen and Iyophilysed
again to remove all trace of organic solvent.
The final lyophilysates were redissolved in 10
volumes (w/v) doubled distilled water (3 ml)
and kept at -20°C until required for use.

Membrane preparation

Bovine cerebral cortex membrane
preparation’®

Calf brains were obtained from local
abaitoir immediately after slaughter of the
animals. The cerebral cortices were
homogenized in 20 volumes of ice-cold Tris
buffer (50 mM Tris HCl; pH 7.7 at 25° €)
using an OMNI-GEN sealed macro-
homogenizer {(Model N017506, Camlab Ltd.)
(setting 5;120 sec) to minimize potential risk
associated with aerosol formation.  The
homogenate was then centrifuged at 20,000
pm (40,000g) for 10 min at 4° C (MSE
Europa 24M). The supernatant was discarded
and the pellet was resuspended in 20 volumes
(w/v) of ice-cold Tris buffer and recentrifuged
for a further 15 min and the supernatant
discarded. The remaining pellets were
weighed and resuspended in 6 volumes of ice-
cold 50 mM Tris buffer, pH 7.4, and then
aliquoted for either direct use in binding assay
or stored at -20° C.

Darawan Pinthong
Porcine kidney cortex membrane preparation

This membrane preparation for the
non-adrenoceptor imidazoline binding sites
was based on the method originally described
by Vigne et al."” The porcine kidney was
obtained from local abattoir soon after
slaughter of the animal and kept on ice prior to
the dissection of the cortex. Working on ice,
the kidney was cut in half and the outer
membranes  surrounding the kidney was
stripped off and the cortex separated from the
medulla. The cortex was cut into small pieces
and homogenized in 24 volumes of ice-cold
Tris buffer (50 mM Tris HCL, 5.0 mM EDTA;
pH 7.4) using a Polytron PT (setiing 6; 3x30
sec). The homogenate was then poured
through a 25 pM nylon mesh to remove large
particulate matter. The homogenate was
centrifuged (MSE Europa 24 M) at 20,000 g
for 15 min at 4°C. The supernatant was
discarded and the pellet resuspended in ice-
cold Tris buffer (50 mM Tris HCL, 0.5 mM
EDTA; pH 7.4) and recentrifuged for further 3
min. The final pellets were resuspended in 10
volumes of Tris assay buffer (50 mM Tris
HCI; pH 7.4) and stored at -20°C.

Activity of bovine brain CDS extracls

The CDS activity of the methanolic
extracts from bovine brain was evalnated by
the ability of the extracts to displace I nM
[’H]-clonidine binding from uy-adrenoceptor
sites on bovine cerebral cortex membranes.
The assay volume of 0.5 ml, containing 100 pl
bovine cerebral cortex membrane (200-300 pg
protein) in 50 mM Tris-HCI buffer (pH 7.4),
was incubated with 1 nM ["H}-clonidine in the
presence of increasing concentrations of CDS
extract. Non-specific binding was determined
in the presence of 10™*M noradrenaline. After
an incubation period of 60 min at 25°C, bound
radioactivity was separated from free by
vacuum filtration over Whatman GEF/B glass
fiber filters using a Brandel cell harvester,
followed by 2x3 m] washes with ice-cold assay
buffer, The filters were then suspended in 4 ml
of scintillation cocktail and bound ligands
were determined by scintillation spectrometry.

One unit of CDS activity is defined as
the amount of the extract that produced 50%
inhibition of [*H]-clonidine (1 nM) binding to
bovine cerebral cortex membranes in a total
volume of 1 mi assay (assay volume was
always 0.5 ml). CDS activity was calculated
in unit/g wet weight of tissues. Number of
units/g tissue wet weight was calculated from
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the final redissolved volume with double
distilled water, the number of lyophilysed
portions were equally divided and the original
amount of tissue was used for the extraction.

CDS exiract binding fo non adrenoceptor
binding sites on porcine kidney cortex
membranes

Porcine kidney cortex membranes (50
ul, approximately 200 pg protein) were
incubated with 1.0 nM [*H}-idazoxan in the
presence and absence of increasing
concentrations of CDS extract, in a final
volume of 0.5 m] buffer (50 mM Tris-HCI; pH
7.4 at 25°C). Non-specific binding was
determined in the presence of 10™* M cirazoline
(<15% of total binding). After 1| hr of
incubation, bound radioactivity was separated
from fiee by vacuum filtration over GF/B
filters, using a Brandel cell harvester. The
filters were washed with 3x3 ml of ice-cold
butfer and suspended in scintillation cocktail,
and the radioactivity was determined by liquid
scintillation counting.

Functional activities of CDS extract af
alpha2-adrenoceptors

The effect of clonidine-displacing substance
on  forskolin-stimulated  cpclic  AMP
accumitlation in guinea-pig cerebral cortex
slices

Male guinea-pigs (250-300 g) were
killed by cervical dislocation. The cerebral
cortices were dissected out on ice and chopped
into miniprisms (350x350 pm). The slices
were then dispersed into oxygenated Krebs-
Henseleit buffer (K-H buffer) in a stoppered
conical flask with several cycles of aspiration
and re-addition of mediwin (1 guinea-pig
cortex per 100 mi flask containing 30-40 ml
medium).  The cortex slices were pre-
imcubated for 60 min in modified Krebs-
Henseleit buffer in a shaking witer bath at 37°
C. After 1 hr equilibation, the slices were
washed with K-H buffer and then were labeled
with 0.4 pM [*H]-adenine (37 kBq/ml) for 45
min. After washing away the unincorporated
[*H]-adenine with 3 changes of K-H saline, the
slices were allowed to settle. Aliquots of
cortex slices (25ul) were distributed into flat-
bottom vials containing K-H saline to maintain
a final volume of 300 ul. Basal level was the
[’H]-cAMP accumulation when incubated the
slices in the K-H saline for 10 min. The
forskolin-stimulated effect was the ["H}-cAMP
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accumulation when incubated the slices in K-H
saline for 10 min and then incubated with 10
M forskolin for 10 min before termination with
HCl. The effects of the methanolic extracts
were compared with that of oz-adrenoceptor
agonist, UK14304, The extract or UK14304
was added and incubated for 10 min before
adding 30 pM forskolin for 10 min.
Incubation tubes were resealed under an O, :
CO, (95% 5%) atmosphere after each
addition. In the experiment that examined the
effect of o-adrenoceptor antagonist, idazoxan
(10 M) was added 10 min before the agonist,
UK 14304, or CDS extracts and incubated for
10 min before the addition of forskolin (30 p
M). Incubations were terminated afier 10 min
by the addition of 200 ul IM HCI containing
25-30 Bg [“C}-cAMP. Cold water (750 pl)
was added and then the slice suspension was
centrifuged at 2000 g for 5-10 min.

[*H}-cAMP was isolated by
sequential Dowex50/alumina chromatography
using ["“C]-cAMP as a recovery marker. In
some experiments the effects of brain
methanolic CDS exitract alone (10 1min
incubatiou} were investigated. Aliquots of the
supernatant (0.9 m}) were applied to Dowex50
columns (Bio-Rad, filled with 1 ml resin).
Distilled water (2 ml) was added to elute [°H]
ATP and [’H]-ADP to waste, ["H]-cAMP was
desorbed from the Dowex resin by applying 4
ml water which was allowed to drip directly
onto the alumina columns. [*Hj-cAMP was
eluted from the alumina columns with 5 ml 0.1
M imidazole directly into scintillation vials.
Scintillation cocktail (10 ml) was added to the
effluent and mixed to form a gel prior to
counting in a refrigerated liquid sciutillation
counter, using a dual channel [PH}/["'C]
program, ["H]-cAMP levels were corrected for
recovery from the Dowex/alumina
chromatography and the amount of total {*HJ-
adenine taken up into each individual tissue.

The effect of clonidine-displacing substance
on «aradrenocepior mediated inhibition of
Jorskolin-stimulated cyclic-AMP accumula-
tion in porcine isoluted palmar lateral vein

The presence of «ay-adrenoceptor-
mediated  inhibiion = of  [PH]-cAMP
accumulation in the porcine isolated palmar
lateral vein has previously been demonstrated
by Wright et al, (1995)". Porcine fore-trotters
were obtained from a local abaticir and
transported on ice to the laboratory. The
palmar lateral vein was dissected out, placed in
oxygenated, ice-cold K-H saline containing
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2% Ficoll, and stored ovemnight at 4°C,
Segments of palmar lateral vein were cut inio 5
mm lengths and incubated in modified Krebs-
Henseleit saline for 60 min at 37 °C in a
shaking water bath. After this period of time
segments of vessel were incubated with 0.8 p
M [H}-adenine (75 KBq/ml) again for a
period of 60 min at 37°C in a shaking water
bath. After incubation the segments of vessel
were washed 3 times by resuspension and then
onc segment was transferred into each flat-
bottom plastic incubation vial containing
Krebs solution to a final assay volume of 300
pl. Segments were allowed to equilibrate for
20 min and all experiments were carried out in
quadruplicate.  The cyclic-cAMP  selective
phosphodiesterase inhibitor, rolipram(10~°M)
was added to all assay tubes to prevent
degradation of cAMP'. The sequence of
addition of antagonist, agonist or the extracts
and forskolin were the same as in the
experiment with guoinea-pig cortex slice as
mentioned above. The a,-antagonist, idazoxan
(10 M), was added 10 min before the agonist,
UK.14304, or CDS extracts and incubated for
10 min. Finally, forskolin (30 pM) was added
for 10 min. Incubation tubes were resealed
under an O, : CO, (95% :5%) atmosphere after
each addition. Incubation was stopped by the
addition of 200 ul 1M HCI, followed by 750 pl
distilled water,

PH]-cAMP was separated from [*H}-
adenine and other [’H]-products using
sequential Dowex/alumina chromatography in
Dowex 50 columns (Bio-Rad), adjusting for
variation in recovery by the addition of [**C]-
cAMP (approximately 30 Bq per (ube) as
mentioned above. ["H}-cAMP and total tritium
in the tissue was determined using scintiflation
spectrometry.

Data analysis

The inhibition of radioligand binding
by CDS extracts was analysed using a non-
linear least square method using Kaleidagraph
(Synergy software) on a Mac-Intosh computer.
In functional assays, the level of forskolin-
stimulated {"H]-cAMP accumulation produced
by the effect of wo,-adrenoceptor agonist or
antagonist or the extracts were substracted
with the basal level of cAMP production. The
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results were presented as percentages of the
control forskolin-stimuiation above basal level.

The data shown were meantstandard
error of mean (SEM) from at least 4
experiments. Statistical analysis used was the
Student’s t-test. The difference between mean
values was considered statistically significant
if p<0.05,

RESULTS

Binding  properties of bovine brain
methanolic CDS extracts

Following aqueous extraction,
deproteinization, freeze drying and farther
extraction with methanol, 110-160 g wet
weight of bovine brain produced a slightly
yellow material which was dissolved in 12
volumes of double-distilied water to yield the
‘methanolic CDS extract’. As shown in figure
1, the brain CDS extract could recognize both
ay-adrenoceptors  and non-adrenoceptor
imidazoline binding sites. The line with open
circle showed that the extract caused a
concentration-dependent displacement of 1 nM
PHl-clonidine binding to bovine cerebral
cortex membranes which confained o,-
adrenoceptor ~ sites®. At the highest
concentration examined, the brain extracts
(100 pl/ml) caused 80.542.5 % inhibition
(n=8) of [’H]-clonidine binding. The amount
of CDS extract producing 50% inhibition of 1
nM [H]-clonidine  binding (which was
equivalent to 1 vnit/ml) was 18.6£1.7 plml
(n=8). The slope of the displacement curves
was 1.09=0.08 (n=8). Based on the wet weight
of the original starting material, the activity of
CDS from bovine brain was 4.8+ 0.5 units/g
wef weight (n=8 batches).

The line with closed circle showed
that the extract produced a concentration-
dependent displacement of {*H]-idazoxan from
porcine renal cortex membranes which
contained the non-adrenoceptor imidazoline
binding sites'”. The amount of CDS extract
producing 50% inhibition of 1.0 nM ['H]-
idazoxan was 33.2+3.4 ulmi (n=4). This
result showed that the brain CDS extract was
approximately 2 folds more potent at o,-
adrenoceptors than at non-adrenoceptor
imidazoline binding sites.
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Figure 1 The effect of bovine brain methanolic CDS extracts against 1nM [*H]-clonidine binding on
bovine cerebral cortex membranes (O) and against 1nM ['H}-idazoxan binding on porcine
renal cortex membranes (). Non-specific binding was determined in the presence of 10
M noradrenaline (10-15% of total binding) for the sites labeled by [*H]-clonidine and in the
presence of 10" M cirazoline (<15% of the total binding) for the sites labeled by [*H]-
idazoxan. The concentration of the extract is expressed in pl/0.5 mi assay volume. The
figures shown are means + SEM from 4-8 experiments. Mean ICsy (n=8) of brain extract
against the site labeled by [°H]-clonidine (n=8) is significantly difference at p<0.05 from
that of the site labeled by [’H}-idazoxan (n=4) (se¢ also the text).

Functional activities of CDY exiracts af a,
adrenocepiors

The effects of oaradrenoceptor agonisi, .

UK14304, on forskolin-stimuluted cyclic
AMP accumulation

The basal level of [FHl-cAMP
accumulation in guinea-pig cerebral cortex
slices was 1,323 +£196 dpm (n=4). Forskolin
(30 uM) caused a 3-4 folds increase in ['H]-
cAMP accumulation, while UK 14304 (107 M)
did not affect the basal levels (1,425+210 dpm,
n=4). However, UKI14304 caused a
concentration-dependent inhibition of
forskolin-stimulated ¢cAMP accumulation, with
a pD, value of 7.49+0.21 (n=4) (Figure 2).
UK1!4304 caused complete inhibition of
forskolin-stimulated [*H]-cAMP accumnlation
to basal levels. The a,-adrenoceptor
antagonist, idazoxan (10° M), had no
significant effects on either basal or forskolin-
stimulated ["H]-cAMP level (Figure 2, left
panel) but abolished the inhibitory effect of
UK 14304 on forskolin-stimulated [*H}-cAMP
accumulation in guinea-pig cortex slices
(Figare 2, right panel). These experiments
showed the presence of o,-adrenoceptors on
guinea-pig cerebral cortex membranes, which
were negatively linked to cAMP formation.

The effecis of brain methanolic UDY extracis
on  forskolin-stimulated  cyclic  AMP
accumnlation in guinea-pig cortex slices.

Brain methanolic CDS extract (0.9
unit/ml) had no significant effect on basal
[*H}-cAMP accumnlation (1,485+220 dpm for
basal and 1,375+385 dpm for the exiract). All
the concentrations of brain methanolic extracts
examined (0.009-5.3 units/ml} produced no
significant change (at p<0.05, n=4) in
forskolin-stimulated "H]-cAMP accumnulation.
(Figure 3, right panel). The figure appeared to
show a biphasic effect but these changes were
not significantly different from the control
forskolin response. Idazoxan (10°° M) had no
significant effects on either basal (1,442+320
dpm) or forskolin-stimulated [‘H}-cAMP
levels (99t4% of control response). In the
presence of 10°® M idazoxan, brain methanolic
CDS extract had no significant effect on
forskolin-stimulated [*H]-cAMP accumulation.
Surprisingly, at a higher concentration (5.3

units/mi), in the presence of idazoxan, the

extract significantly inhibited forskolin-
stimulated [*H]-cAMP accumulation to 30% of
forskolin-stimulation.
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Figure 2. The effect of UK14304 on forskolin-stimulated [*H]-cAMP accumulation in guinea-pig

Figure 3.

cerebral cortex slices. The left panel (bar) shows the effect of 30 uM forskolin (Forsk) and
the effect of 10 M idazoxan (IDZ) on forskoin-stimulated [*H]-cAMP accumulation above
basal level. The right panel represents the effect of UK14304 (O) and UK14304 in the
presence of 10° M idazoxan (@) on 30 uM forskolin-stimulated "H}-cAMP accumulation
in guinea-pig cerebral cortex slices. The level of ["H}-cAMP is shown as percentage of the

30 pM forskolin response (above basal level). FEach experiment was carried out in
quadruplicate. The values shown are means + SEM from 4 experiments.
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The effect of brain methanolic CDS extracts on forskolin-stimulated ["H]-cAMP
accumulation in guinea-pig cerebral cortex siices. The left panel (bar) shows the effect of
30 uM forskolin-stimulated ’H]-cAMP accumulation above basal level which represents
100%. The right panel represents the effects of extract {(O) and the extract in the presence
of 10° M idazoxan (®) on 30 pM forskolin-stimulated ['H]-cAMP accumulation in
guinea-pig cerebral cortex slices. The level of ["H}-cAMP is shown as percentage of the
30 uM forskolin response. Fach experiment was carried out in quadruplicate. The values
shown are means + SEM from 4 observations.

* represents statistical difference from the effect of forskolin- stimulation at p<0.035.
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The effects of UK14304 and brain methanolic
CBS extracts on forskolin-stimulated cyclic
AMP accumulation in porcine palmar lateral
veins.

UK 14304 (107 M) had no effect on
the basal [’HJ]-cAMP level but inhibited
forskolin-stimulated [*H]-cAMP accumulation
in porcine palmar lateral veins to 45+8 %
(n=4) of the forskolin response (Figure 4).
The inhibitory effect was reduced by 10° M
idazoxan to 78419 % (n=4). of the forskolin
response,
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Brain methanolic CDS extract (0.9
unit/ml) had no effect on the basal PH]-cAMP
accumutation (1,008+£336 dpm for basal and
840+168 dpm for the response of the exfract,
n=4).  Forskolin (30 uM) produced an
(19,2802 400 dpm) approximate 20 folds
increase in {"H]-cAMP accumulation. Figure 5
shows that the extract, over the concentration
range of 0.009-5.3 units/ml, does not produce
any effect on forskolin-stimulated [*H}-cAMP
accumulation, either in the presence or absence
of idazoxan (10°° M).

Forsk Forsk Forsk

+ + +
UK 14304 iDZ UK 14304
ks I +
107M 107°M IDZ

Figure 4, The effect of UK14304 (107 M) in the presence and absence of 10 M idazoxan (IDZ) on
30 uM forskolin (Forsk)-stimulated ["H}-cAMP accumulation in porcine palmar lateral
vein. The level of [°H]-cAMP is shown as percentage of the 30 pM forskolin response.
Each experiment was carried out in quadruplicate. The values shown are means+SEM from

4 experiments.

* represents statistical difference from the effect of forskolin-stimulation at p<0.03.
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Figure 5, The effect of brain methanolic CDS extract on forskolin-stimulated [*H}-cAMP
accumulation in porcine palmar lateral vein, The left panel (bar) shows the effect of 30 p
M forskolin-stimulated [*H}-cAMP accumulation above basal level which represents
100% and the effect of 10° M idazoxan on forskolin response. The right panel represents
the effects of the extract in the absence (O) and in the presence of 10° M idazoxan (@) on
30 uM forskolin-stimulated [*H]-cAMP accumulation in porcine palmar lateral vein. The
level of [PH]-cAMP is shown as percentage of the 30 uM forskolin response. Each
experiment was carried out in quadruplicate. The values shown are means+SEM from 4
experiments. There is no significant difference (at p<0.05) between the effects of the
extract on forskolin-stimulation and the effect of forskolin-stimulation per se.

DISCUSSION

The present study has confirmed that
methanolic extract of bovine brain contains an
agent that can displace [’H]-clonidine from
bovine cerebral cortex membranes,  This
provides the evidence for the presence of
‘clonidine-displacing substance’ as described
by Atlas and Burstein'. The CDS extracts are
also capable of interacting with the non-
adrenoceptor imidazoline binding sites on
porcine renal cortex membranes labeled by
I’H]-idazoxan as previously reported on the
properties of this substance®, This raises the
possibility that CDS might be an endogenous
ligand for both oy-adrenoceptors and
imidazoline receptors.

The binding of the extracts exhibited
some selectivity for these 2 sites as previously
reported'®,  The brain methanolic extracts,
which were prepared in the same way as in this
study, were less active for opiate receptors
labeled by [*H]-etorphine and inactive against
o;-adrenoceptors and muscarinic binding sites

labeled by [3H]-prazosin and [
quinuclidinyl benzilate, respectively. In this
study, the extract was approximately 2 folds
more potent at oy-adrenoceotors that at
imidazoline receptors. However, this finding
contrasts with that of Singh et al'® which
showed that the extract from bovine brain and
lung were approximately 3-4 folds more active
at the non-adrenoceptor imidazoline binding
sites on rat kidney membranes labeled by [H]-
idazoxan than at o,-adrenoceptors on bovine
cerebral cortex membranes labeled by [*H]-
clonidine. This discrepancy may be due to the
difference in their ligand recoghition properties
of porcine and rat imidazoline sites on kidneys.

In the guinea-pig cerebral cortex slice
model, the imidazoline derivative o=
adrenoceptor agonist, UK14304, was used
since it produced greater effect than clonidine
which showed partially agonist activity.
UK 14304 (10° M) completely inhibited
forskolin-stimulated ¢AMP  accumulation.




Thai J Pharmacol; Vol 22: No 3, Sep-Dec 2000,

This effect was mediated by oy-adrenoceptors
since it was prevented by the c;-adrenoceptor
antagonist, idazoxan. The inhibitory response
to oy-adrenoceptors activation in guinea-pig
cortex slices was greater than that in the rat
cerebral cortex slices. In the rat model, only
35% of the forskolin-stimulated cAMP
accumulation was inhibited by UK 14304 (10
M), Because of the greater degree of
inhibition seen in the guinea-pig cortex, this
tissue was used to examine whether CDS
extracts possessed agonist activity at central o
,~adrenoceptors. This study found that
methanolic CDS extract from bovine brain did
not mimic the effects of o -adrenoceptor
agonist, UK14304, The unexpected significant
inhibitory effect of idazoxan in combination
with the higher concentration of the brain
methanolic extract on forskolin response might
be due to some contaminants in the methanolic
extract or idazoxan that might affect adenyl
cyclase directly.

In the porcine palmar lateral vein, the
vascular  aj-adrenoceptors  has been
deinonstrated to be negatively coupled to
cyclic AMP formation'”.  The degree of
inhibition by cp-adrenoceptor agonist, 107 M
UK 14304, on forskolin-stimulated [*H]-cAMP
accumulation in palmar lateral vein was found
to be approximately 45% of the forskolin-
induced response, which was comparable to
that reported by Wright et al'’. The inhibitory
effect of ap-adrenoceptor agonist, UK 14304,
on forskolin-stimulated response in porcine
palmar lateral vein was also mediated by a,-
adrenoceptors, since the effect was prevented
by idazoxan. However, the bovine CDS
extract failed to mimic the effect of UK14304
or produce any significant potentiation of
forskolin-stimulated ["H)-cAMP accumulation.
In addition, idazoxan did not alter the response
of the brain extract on forskolin-stimulation.
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RELATIONSHIP OF TIME AND SERUM CONCENTRATIONS OF
RUSSELL’S VIPER VENOM WITH BLOOD COAGULATING FACTORS
AND RENAL HEMODYNAMICS IN ANESTHETIZED DOGS INJECTED
WITH RUSSELL’ S VIPER VENOM AND THE EFFECT OF DOPAMINE
PLUS FUROSEMIDE
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ABSTRACT

The relationship of time and serum concentrations of Russell’s viper venom {RVYV), as well as blood
coaguiating factors, hemodynamics, and renal hemodynamics wete siudied, in comparison with the co-
administration of dopamine plus furosemide, iu anesthetized male mongrel dogs (N=18), weighing 10-15 kg.
Iniravenous infusion of normal saline solution (NSS) containing inulin and para-aminohippuric acid (PAH) was
given for renal hemodynamic studies. Twelve dogs were intramuscularly injected with RVV (0.1 mg/kg) . Six of
these dogs were given with RVV (0.1 mg/kg) followed by infusion of dopamine (D, 3 jg/kg/min) plus furosemide
(F, a bolus dose of 1 mg/kg and infusion of 1 mg/kg/h), The other 6 dogs were injected with NSS and served as a
control group. Blood and urine samples collected at time 0,2,6,12 and 24 hour were analysed for inulin, PAH,
electrolytes, complete blood count (CBC) and blood coagulating factors including fibrinogen, factor V, factor X
and fibrin degradation product (FDP). Calculation were made to obiain renal blood flow (RBF), glomerular
filtration rate (GFR), renal vascular resistance (RVR), filtration fraction (FF), fractional excretion (FE) of
electrolytes. Serum concenirations of RVV, in twelve dogs given with RVV, were measured by ELISA at time 0,
15 min, 30 min, 1,2,4,6,9,12 and 24 hour. The serum concentrations of RVV were plotted against time on semilog
paper. Kinetic parameters were calculated from the graphs. When comparing the group given with RVV alone and
the group given with RVV plus D and F, the results showed gradual absorption of RVV from the injection site into
systemic circulation with time of maximum absorption (T,,,) of 9 hours. In both groups, maximum concentration
{Chax) of 13.0 £ 13.34 ng/ml and 13.0 £ 2.83 ng/ml, elimination half-life (T,;) of 26.0 + 18.53 hours and 16.4 £+
10.96 hours, the efimination rate constant (K,) of 0,0267 + 0.0194 h™ and 0.0423 £ 0.0211 h” and volume of
distribution (V) of 5.56 £ 3.23 Vkg and 6.06 + 3.85 Vkg, were observed, respectively. Mean arterial blood
pressure (MABP) was significantly decreased at time 12 and 24 hours after RVYV injection, but slightly decreased
in the group given with RVV+D+F. Heart rate was increased owing to sympathetic stimulation as a compensatory
mechanism. In the group given with RVV, RBF, GFR, urine flow rate {V) were markedly decreased throughout
the period of 24 hours of experiment whereas RVR was significantly increased. In contrary, D plus F could restore
the renal function that being altered by RVV. The increase of FF and FEy and the decrease of FEy, and FEy were
not significant. Among blood components, there was no significant difference among the 3 groups. Blood cell
components were slightly increased. Blood coagulating factors, including fibrinogen, factor V, and factor X, were
significantly decreased where as FDP was increased throughout the experiment. Dopamine plus furosemide
seemed to attenuate the effect of RVV on blood coagulation. These results indicated the failure of blood
coagulation induced by RVV, The effects of RVV were closely related to serum RVV concentrations. Binding of
RVV to some tissues may be responsible for high apparent V4 and long T, thus duration of RVV action is
profonged. Dopamine plus furosemide synergistically improved the renal functions, thus increased renal clearance
of RVV. This may result in lesser effects on blood coagulation. This should be taken into an account when human
victims of Russeli’s viper bites are treated. The conventional treatment using antivenom and maintenance of
adequate volume should be monitored and observed over a longer period of time than 24 hours. Dopamine plus
furosemide may considerably be useful in treatment of the viper bites.

Key words : serum concentration of Russell’s viper venom, blood coapulating factors, dopamine, furosemide
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INTRODUCTION

The venom of snake is a complex
mixture of enzymes, peptides and proteins of
low relative molecular weight with specific
chemical and biological activities which may
cause multifarious clinical manifestation.
Russell’s viper venom (RVV) contains
isoenzymes of phospholipase A,', coagulation
factor-activating proteases®, hyaluronidase®,
nuclease, hemorrhagins, and several other
constituents’, which can instantly induce
hematological abnormalities and circulatory
failure’. The clinical manifestations associated
with most viper bite are local swelling, local
necrosis, systemic symptoms, spontaneous
hemorrhage, hematological effects, shock and
death®™’.  The kidney is one of the organ
frequently involved with snake bite. Acute
renal failure (ARF) is an important cause of
death in Russell’s viper envenomation®. The
nonspecific effects of RVV leading to renal
hemodynamic alterations, together with direct
nephrotoxicity, favor the development of ARF.
Early treatment with specific antivenom and
adequate fluid administration are preferred.
However, the effective dose and frequency of
antivenom adminisfration should be based on
the amount of venom envenomation and the
kinetics of venom distribution in the body. As
the severity of poisoning are directly related to
the serum venom [evels. The relationship of
time and venom concentrations with the blood
coagulating factors and renal hemodynamics
may be useful in determining the proper
antivenom therapy and the period of time the
patients should be closely monitored. The
results from our previous report showing the
synergistic effect of dopamine and furosemide
in the mode} of RVV-induced nephrotoxicity®.
Dopamine combined with furosemide may
accelerate the urinary excretion of RVV as a
consequence of renal function improvement. It
is, therefore, the purpose of this study to
describe the changes of serum RVYV in relation
to its effects on blood coagulating factors and
renal hemodynamics, in comparison with the
co-administration of dopamine plus
furosemide, in dogs injected intramuscularly
with RVV.

MATERIALS AND METHODS

Eighteen male mongrel dogs,
weighing 10-15 kg, were studied. They were
anesthetized with intravenous pentobarbital
sodium (25 mg/kg). If necessary,
supplementary doses of 25-50 mg were given
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to maintain the anesthetized state throughout
the study. In all dogs, femoral artery and vein
cannulations were made for measuring the
mean arterial pressure (MAP), heart rate (HR),
blood collection, intravenous infusion of
normal saline solution (NSS) and drug
solution, and renal clearance study. The urine
flow rate (V) was made by mean of ureter
cannulation. Russell’s viper venom in the
lyophilized form was produced by the Queen
Saovabha Memorial Institute of the Thai Red
Cross Society,

FExperimenial Design

Dops were divided into three groups
of six dogs each. In all dogs, 1.2% of para-
aminohippurate (PAH) and 7.5% of inulin
dissolved in NSS were intravenously injected
at the dose of 0.5 mb/kg and then 0.12% of
PAH and 0.75% of inulin dissolved in NSS
were continuously infused with the rate of 1.8
ml/min throughout the study. After a control
period of 60 min, RVV (0.1 mg/kg body
weight) dissolved in 2 ml of the NSS was
intramusculary injected into twelve dogs. In
six dogs given with RVV, a bolus dose of
furosemide (1 mg/kg) was intravenously
injected followed by continuous infusion of
furosemide {1 mg/kg/h) and dopamine (3 pg/
kg/min}, dissolved in NSS, for 5 hours. Blood
samples were taken at time 0,15,30 min,
1,2,4,6,9,12, and 24 hour. Serum was
separated and quantitative analysis of RVV in
the serum were performed by the method of
Enzyme Linked-Immuno-Sorbent Assay
(ELISA) developed in-house. At time 0,2,6,12
and 24 hour, determination were made of
MAP, HR, renat blood flow (RBF), glomerular
filtration rate (GFR), urine flow rate (V), renal
vascular resistance (RVR), filiration fraction
(FF), fractional excretion of sodium (FEu.);
potassium (FFy); and chloride (FE¢). The
renal plasma flow (RPF) and GFR were
measured by PAH and inulin clearances, using
the standard techniques'®''. Plasma and urine
concentrations of inulin and PAH were
measured by method described by Davidson
and Sackner'?, and Smith!'. RBF was
calculated from RPF and packed cell volume
(PCV). RVR was calculated from MAP and
RBF. Sodium and potassium were measured
by flame photometry {Klina Flame, Beckman}.
Chloride was measured by a chloride analyzer
{(Instrumentation Labs, model 279). Blood
coagulation study including complete blood
count (CBC), fibrin degradation product
(FDP), fibrinogen, factor V, and factor X were
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performed. CBC was measured (Sysmex
Meditop, Japan), FDP was measured by Rapid
Latex Test'™", fibrinogen and factor V were
measured by Clotting Assay'™'®, and factor X
was measured by Chromigenic Assay'”.

STATISTICAL ANALYSIS

All values were expressed as mean +
SD. The data were analyzed by Student’s
paired t-test. A P-value of <0.05 was con-
sidered significant.

RESULTS

Serum concenirations of RVV in relation to
time

Figure 1 and Table 1 show the
changes of serum concentrations of RVV
during 24 hours in dogs injected with RVV
(0.1 mg/kg body weight) intramuscularly,
compared to the dogs injected with RVV at the
same dose and same route combined with
dopamine and furosemide. The levels of RVV
gradually increased in both groups with the
maximum concentration (Cy,,) of 13 ng/ml at
9 hours (T after RVV injection. In RVV
group, serum RVV was higher than that
observed in the group given RVV with DHF,
Moreover, Cp. in the RVV proup was
sustaimed for at least 3 hours of observation,

Serum RVY (ng/ml)

a 4 8 k2 16 20 24
Time {h}

Figure 1. Time-serum concentration curves of
RVV in dogs injected with 0.1 mg
RVV/kg body weight (@) and dogs
given sustained RVV and dopamine
combined with furose-mide (®)
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whereas Cpy In the RVV+D+F group declined
to 10 ng/ml within 3 hours. At the end of 24
hours of observation, serum RVV in the group
given RVV+D+F was lower than that observed
in the RVV group. However, the concen-
trations of RVV were still high showing that
RVV was slowly eliminated. Assume that the
kinetics of RVYV follows the one-compartment
model, calculated values of kinetic parameters
are shown in table 2. As elimination of RVV
in the group given RVV+DHF was accelerated
as considered from elimination rate constant
(K.) and clearance (CL). Half-life (T.)} was
shortened and area under the curve (AUC) was
lower than that observed in the group given
RVYV alone.

Effects af RVV on blood componenis and
coagulmting faciors

Table 3 summarizes the effects of
RVYV on blood components, and table 4 shows
the effects of RVV on blood coagulating
factors in dogs injected with RVV (0.1 mg/kg)
intramuscularly, compared to the dogs injected
with RVV at the same dose and same route
combined with dopamine and furosemide.
White blood cells (WBC) were increased in all
groups, however in the groups given RVV
showed higher amount of the increased WBC
during the first 12 hours. Red blood cells were
slightly decreased in the groups given RVV
during the first 12 hours, whereas markedly
decreased in the group given RVV alone as
observed at the end of 24 hours. Platelets
(PLT) were slightly increased at 2 hour time
and then decreased toward the end of 24 hours,
while those in the control group remained
nnchanged. Hemoglobin was substantially
decreased in the group given RVV alone as
observed at the end of 24 hours. Hematocrit
was slightly increased at the first 2 hours and
then decreased toward the end of 24 hours,
particularly in the groups given RVV. Blood
clotting factors, including fibrinogen; factor V,
and factor X, were significantly decreased in
the group given RVV alone and markedly
decreased in the group given RVVIDHE.
Whereas the fibrin degradation product (FDP)
was significantly increased in the groups given
RVV.
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Table 1. Serum concentrations of RVV in dogs injected with 0.1 mg RV V/kg body weight compared with the
group given RVV with dopamine (D) and furosemide (F), expressed as mean 5.1, (N =6)

‘ Serumn RVV at Time (h)
Growp 5" T713 30 i 2 7 5 9 12 24
min min
VY | 0o 0 2,50 3.00 625 8.25 [1.50 13.00 13.00 950
+2.00 | +2.83 £320 | +£718 | +1030 | #1334 | #1203 | £823
RVY | 0 0 0 333 340 6.00 970 13.00 10.00 6.00
+HDHF) £377 | +358 | +424 | #2386 | +2.43 £235 | +5.57

Table 2. Estimated values of RVV kinetic parameters in dogs injected with RVV (0.1 mg/kg) compared with
the dogs given RVV with D and with F. (IN =6)

Group Ty \'Z K. CL AUC
(y (g} (h’]) {/h/kg) {mg-h/l}
RVV 26.00 5.56 0.0267 0.1485 0.6734
+18.53 +323 +0.6194 +0.1073 +0.4528
RVV 16.40 6,06 0.0423 0.2563 0.3902
+(DHF) +[0.96 +3.85 +0.0211 +(.12]15 + (.1083
Table 3. Effects of RVV on blood components: white blood cell (WBC), red blood cell (RBC), platelet

(PLT), hemoglobin (HGB) and hematocrii (HCT), in dogs injected with 0.1 mg RV V/kg body weight
compared with the group given RVV with dopamine (D} combined and furosemide (F) and the
control group. (N = 6)

Blood Group Time (h)
Components ] 2 6 12 24
Conirol 4.07 8.02 15.37 16.90 15.00
+2.39 +4.71 +10.83 +10.83 + 10.84
WBC RVV 440 12.98 18.54 26.90 77
(x 10° cells/ul) +3.20 £10.79 +16.79 +23.61 +6.93
RVV 4.64 10.45 16.25 23.78 11.46
HD+F) +233 +6.08 +10.16 + 16.40 +6.13
Control 495 5.13 5.25 5.21 451
+1,54 +162 +1.28 +1.55 +1.55
RBC RVV 488 476 466 437 2.06
(% 10° cells/ul) +1.23 +0.86 +0.91 +1.43 £0.79
RVV 4.65 4.81 4.87 445 3.87
+ (D+F) +1.31 + 1,04 + 1.06 +1.35 +0.94
Conirol 69.00 8133 74.50 68.50 77.00
+37.67 + 41,64 +58.74 +38.96 +43.66
PLT RVV 69.50 84.50 36.60 41.50 36.00
(x10° cells/fjal) +3145 + 40.63 +14.51 +21.67 +7.07
RVV 67.30 78.50 46.67 45.53 40.35
+ (D+F) +41.15 +38.79 +£23.79 +21.69 + 1849
Control 11.45 [12.10 12.20 12.08 11.10
£3,33 +3.94 +2.95 +3.17 +4.16
HGRE RVV 10.80 10.55 10.43 10.0 49
(g/dl) £248 +1.79 +2.04 +3.28 +1.84
RVY 10.79 11.08 1127 10.26 10.00
+ (D+F) +3.16 +2.67 +341 +3.28 +3.01
Control 33,27 34.65 32.60 35.42 32.07
+9.97 +11.11 +9.73 +9.32 +1140
RVV 32.38 33.98 26,54 26.90 17.70
HCT £1.16 +525 1 6.68 +10.05 +5.52
(%) RVV 29.25 33.88 27.75 24 88 2325
+(D+F) £5.85 +2.39 +4.33 +£7.47 £7.5




224

Sopit Thamaree

Table 4. Effects of RVV on blood coagutating factors in dogs injected with 0.1 mg RVV/kg body weight, compared with the

proup piven RVV with dopamine and furosemide, (N = §)

Blood Group Time (h)
Coagulating 0 2 6 12 24
Factor
Control 2,25 2.07 2.14 2.53 2.57
Fibrinogen +19.27 +0.34 +0.61 +0.95 £ 145
(mg/dl) RVV 228 1.83 0.95 0.58* 0.24%
+0.68 +0.60 +0.23 +0.26 1012
RVY 2.15 194 1.38 1.07 0.94
+(D+F) £0.39 + .52 £0.43 +0.35 £0.48
Control 149.2 125.23 118.02 108.6 119.67
Factor V + 16.36 126,90 +39.52 +27.69 £36.12
(mg/dl} RVY 126.67 44.50 16.77* 12.60% 17.77*
+36.80 +32.08 +13.72 +11.50 +13.50
RVY 12025 65.50 30.95 27.53* 31.25*
+ (D+F) +24.04 +25.60 +15.62 +10.32 +11.22
Control 125.80 110.40 101.20 106.4 112.33
Factor X +36.80 +42.04 +43.05 +43.33 +35.92
(mg/d}) RVV 110.50 162.50 56.17 39.20% 39.67%
+ 61.65 + 38.26 +42.12 +19.26 +30.67
RVV 110.16 100.20 74.90 48.75 50,60
+ (D+F) + 53,68 +45.50 +31.11 +20.05 +£21.47
Control 0 0.40 1.28 1.21 1.1
Fibrin Degradation £0.29 +0.89 £0.32 1042
Product (FDP}) RVV 0 0.40 2.80 2.97 54.00%
(mg/di) +0.29 +1.10 +1.11 250
RVV 0 0.38 2.12 2.26 27.35%
+ {D+F} +0.19 +1.05 097 +11.41

*P< 0.05, compared with the time zero within the same group

Effects of RVV on systemic and renal
hemodynamics

Table 5 summarizes the effects of

RVV on MAP, BP, RBF, GFR, V, RVR, FF,
FEw. , FEg, FEq. There was a significant
reduction in MAP in the group given RVV
alone. The HR was increased in the group
given RVV+D+F. RBF, GFR and V were
significantly decreased in the group given
RVV alone. In contrary, RBF, GFR and V
were increased in the group given RVV+D+F.
RVR was significantly increased in the RVV
group, whereas in the RVV+D+F group, RVR
was decreased. FF was slightly increased
during the first I2 hours in the RVV group.
FEns, FEx and FEq were increased in the
group given RVV+D+FE.

DISCUSSION

The serum levels of RVV in dogs
given a single dose of RVV intramuscularly
peaked at 9 hours after venom injection. This
result is somewhat different from that observed
in the envenomated rabbit'® whose peak
venom levels were detected between 2 -4 hours
after venom injection. Whereas in RVV bite
victims, Cp.. was unidentifiable since the

patients must be treated immediately on arrival
to the doctors. However the initial serum levels
of RVV in RVV bite victims ranged from less
than 10 ng/mi to 290 ng/ml'®. Since RVV
and/or its metabolites are excreted by the
kidney'®. A combination of dopamine and
furosemide seemed to enhance the excretion of
RVV. Although at the end of 24 hours,
elimination of RVV was not completed,
however the calculation of kinetic parameters
were made to obtain the relative values
between the two groups. As expected,
clearance of RVV in dogs receiving
RVV+D+F was relatively faster when com-
pared with the dogs given RVV alone. This
effect may be due to the combination of
dopamine and furosemide. Furosemide is a
very potent{ diuretic acting on’ the thick
ascending limb of Henle’s loop and inhibits
Na'-K*-2Cl" symporter'®. Dopamine itself acts
on the DA,-dopaminergic receptors thereby
giving rise to renal vasodilatation® and
facilitates furosemide to the site of its action in
the nephron, thus synergises the action of
furosemide. The effects of a combination of
dopamine and furosemide on renal hemo-
dynamics in dogs injected with RVV has
confirmed our previous report’. Dopamine plus
furosemide was reported to be effective in the




Thai J Pharmacol; Vol 22: No 3, Sep-Dec 2000. 225

Tabie 5. Effects of RVV on mean arterial pressure (MAP), heart rate (HR), renal hemodynamics: renal blood flow (RBF),
glomerular filtration rate (GFR), urine flow rate {V), renal vascular resistance (RVR), filtration fraction (FF),
fractional excretion of sodivrm, potassium, ard chioride (FFu., FEk, FEq) in dogs injected with 0.1 mg RVV/kg alone

or in combination with dopamine and furosemide. (N of each group = 6)

Parameter Group Time {h}
0 2 6 12 24
Controf 96.01 106.0 9374 94 4 93.01
MAP + 36.04 +33.34 +22.47 +15.08 £20.16
(mmHg) RVV 107.13 108.6 104.67 56.73" 28.24™
42357 +18.55 +12.35 +36.9 £10.96
RVV 100.75 90.42 9575 91.88 85.28
+(DHF) +27.18 +29.1 +29.02 +12.16 +15.68
Control 135 135 139 147 133
HR +34 £38 +40 +130 £26
(beats/min) RVV 175 161 149 147 140
+ 44 22 +74 70 +42
RVV 158 141 162 180 179
+ (D+F) +40 £37 £53 +40 +32
Control 198.97 134.84 17637 175.05 221.56
RBF +33.64 +38.48 +39.61 £30.18 + 57.59
{ml/min) RVV 162.39 93.85* 29.08" 473" 9.35™
+63.52 +36.16 +16.37 +5.07 +1.57
RVV 18334 154.96 26496 34333 218.8
+(D+F) +82.54 +28.9 1 235.63 £ 484.85 + 17045
Control 63.11 39.31 57.41 76.66 80.08
GFR +36.11 +34.16 45593 + 8031 + 60.06
(ml/min} RVV 2257 18.64 436" 1.66™ 1.49™
+3.06 +5.08 +2.57 1192 +0.51
RVV 2229 24.93 33.03 29.37 32.09
+ (D+F) +8.37 +12.18 +14.15 + 10.06 £13.55
Control 0.82 0.84 1.29 1.12 0.88
v + 0.53 +0.86 + (.96 £0.77 +0.44
{ml/min) RVV 1.77 0.52 025" 0.06™ 0.12"
+0.67 £0.46 £0.19 £0.04 4 0.06
RVV 122 2.54 1.94 .11 1.0
+(D+F) + (.82 +2.67 £ 1.68 +0.98 +10.35
Control 45.61 71.64 62.82 5837 36.3
RVR £23.19 + 44.85 +47.87 +36.73 +15.07
(1,000 dyne- RVV 65.94 106.56 409.15% 2328.22" 25298
sec/em’) +27.14 +45.68 +211.79 + 30882 + 136.41
RVV 71.38 49.01 60.22 34.95 41.11
+ (D+F) +75.08 +14.07 +47.24 +20.98 +2122
Control 48.33 43.66 46.92 59.16 51.91
FF +£20.05 +327.91 +28.72 +53.03 +28.96
(") RVV 23.09 31.45 26.76 48.79 19.44
1586 +11.47 +21.89 +40.88 +1.71
RVY 18.17 24.64 18.74 12.14 20.99
+ (DHF) +6.91 +14.69 +10.09 +15.66 +4.36
Control 143 135 2.66 328 1.67
FEn. + 1.65 +2.1 + 164 +4.31 +1.07
") RVY 39 1.18 472 2.84 7.69
+1.95 +0.84 +5.26 +2.59 £4
RVV 3.54 381 7.08 331 456
+ (D+F) +0.41 +6.1 +4.73 +2.03 +3.33
Control 20.69 31.65 26,65 40.14 21.31
FEg + 11.08 +24.19 +18.71 +37.29 +£20.19
(%) RVV 104,64 4542 79.98 151.57 5498
+71.05 + 14.65 +64.23 +130.2 +47.08
RVV 28.68 80.49 84.7 49.63 56.57
+ (D+F) +25.36 +36 +56.05 +21.14 £ 54.95
Control 1.67 3.87 191 3.85 1.71
FEq £1.99 +55 + 147 +3.88 + 1.68
(%) RVV 4.08 118 473 241 2.83
+2.31 + 1.05 +6.35 +2.14 £2.12
RVV 1.61 9.17 95 3.06 6.94
+ (D+F) + 141 £17.72 +63] +3.49 +3.36

* P< (.05, compared with the time zero within the same group.

t P<0.05, compared with the other groups
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freatment of oliguric acute renal failure
induced by several causes’'™. RVV clearly
alters renal hemodynamics. The reduction of
MAP, RBI and GFR observed in this study
confirms the results from our previous report™.
Hemodynamic alterations in snake enveno-
mation are believed to be the result of interac-
tions of various vasoactive mediators®™*, some
of which are vasoconstrictors, for examples:
norepinephrine, angiotensin II, endothelin,
thromboxane A, which contribute to renal
vasoconstriction and cause a reduction of RBF
and GFR. Some are vasodilators, for examples:
prostacyclin (PGl,), PGE,, bradykinin and also
NO, which contribute to vasodilatation and
hypotension. The effects of RVV on biood
coagulating factors as observed in this study
show the decrease of fibrinogen as well as the
factor V and factor X. This coagulopathy is the
frequent consequence of viper bites®. Viperine
venoms act indirectly by activating
prothrombin or factor X, then intravascular
coagulation occurs and the factor X is
decreased. Viper venom also acts continuously
on fibrinogen, producing a fibrin more
susceptible to lysis and resulting in non-
clotting or poorly clotting blood because of the
absent or very low levels of fibrinogen
whereas levels of fibrin degradation products
are elevated”’, abnormal bleeding may follow®.
Most viper venoms, in man, act predominantly
on the haemostatic system, particularly on
capillary endothelium®. Locally, this causes
swelling rapidly as observed at the site of RVV
injection in this study. Together with
hemorrhage, the exudation nay consist of
plasma or whole blood as observed in this
study that RBC was decreased. Hemodynamic
changes are very much similar to those
observed in sepsis””*. Snake bite is thus
involved the inflammatory processes. It is not
surprising that the WBCs, the major blood
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REVIEWS

THE MECHANISM OF AUTONOMIC NERVOUS SYSTEM IN THE
REGULATION OF INSULIN SECRETION

Sirintom Yibchok-anun

Department of Pharmacology, Faculty of Veterinary Sciences, Chulalongkorn University,
Bangkok 10330, Thailand.

ABSTRACT

The regulation of insulin secretion is important for the maintenance of normal! glucose
homeostasis. There are ai least four major pathways of the stimulation of insulin secretion that have
been defined. The first major pathway is high concentration of glucose which causes inhibition of ATP-
sensitive K™ (Krp) channel and then depolarization of the plasma membrane, The second pathway is
the K,p channel-independent pathway of glucose action or a distal effect. The third pathway is the
activation of phospholipase C-B by pertussis toxin (PTX)-insensitive G protein, resulting in enhance-
ment of the effect on stimulated secretion of agonists such as acetylcholine and cholecystokinin. The
fourth pathway is the activation of adenyl cyclase by G;, thereby activation of protein kinase A (PKA).
The activation of PKA causes a small increase of [Ca®']; and a large increase of insulin secretion. The
autonomic nervous system plays both positive and negative roles in the regulation of insulin secretion
from pancreatic P-cells. Acetylcholine activates muscarinic M; receptor subtype, which is
parasympathetic nervous system, then increases insulin secretion by combined effects of activation of
phospholipase C-B and a distal effect independent of a rise of [Ca®'};. For sympathetic nervous system,
activation of (,-adrenergic receptors coupled to (3, enhances insulin secretion, whereas activation of
o-adrenergic receptors coupled to G¢G, inhibits insulin secretion, The mechanisms underlying -
adrenergic agonists inhibit insulin secretion are activation of Krp channel, inhibition of Ca*"-channel,
inhibition of adenylyl cyclase and others.

Key words : insulin, autonomic nervous system, regulation
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INTRODUCTION

The regulation of insulin secretion is
important for the maintenance of normal
glucose homeostasis. Insulin secretion from
the P-cell is influenced by a variety of
stimulatory, modulatory, and inhibitory
influences . The most important stimulator
of insulin secretion is glucose. Also, many
hormones, neurotransmitters and autacoids can
stimulate or inhibit insulin secretion,
Therefore, insulin secretion is thought to be
regulated by the autonomic nervous system,
nutrients, and peptide hormones **. Glucagon,
ghicagon-like peptide (GLP), acetylchoeline
and adrenergic input through the (-adrenergic
receptor stimulate insulin secretion; whereas
somatostatin, epinephrine/norepinephrine
(acting predominantly through the op-
adrenergic receptor in the islet), PGE,,
pancreastatin, peptide YY, calcitonin gene-
related peptide and galanin reduce or
completely block insulin secretion. The
autonomic nervous system, therefore, has both
positive and negative roles in the regulation of
insulin secretion from [-cells, All of these
agonists induce or reduce msulin secretion
through mechanisms dependent on GTP
binding proteins (G proteins). Various
inhibitors use multiple mechanisms at the
cellular level to block the secretion. The
regulation of the inhibition of insulin secretion
is very complex’. However, some of the
inhibitory mechanisms simply reverse the
stimulatory mechanisms, Therefore, we should
understand the mechanisms of the stimulation
of insulin secretion before understanding the
mechanisms of the inhibition of insulin
secretion. Although the details of stimulatory
mechanisms have not been fully known yet,
four major pathways of the stimulation of
insulin secretion have been defined *”.

MAJOR PATHWAYS FOR THE
STIMULATION OF INSULIN
SECRETION

The first major pathway involves
depolarization of the [-celi, resulting in
increased Ca®" influx via voltage dependent L-
type Ca’" channels (VDCC), increased
intracellular Ca®' concentration ([Ca®*],), and
increased rates of exocytosis. High
concentration of glucose causes inhibition of
ATP-sensitive K (Krp) channel and then
depolarization of the plasma membrane **'.
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However, some agonists such as arginine may
cause depolarization of the B-cell by the entry
of the positively charged amino acid per se,
stimulates Ca** influx through VDCC,
increases [Ca®]; and thus triggers insulin
release "2 without closing of K s1p channels *.
The second major pathway is the
Kare channel-independent pathway of glucose
action or a distal effect. This pathway is so
called a distal effect because glucose exerts its
effect after the increase of [Ca®']; or at a step
distal to the generation of secondary
messengers, for example protein kinase C
(PKC) and adenosine 3', 5’-cyclic monophos-
phate (cAMP)*'®.  Although it has been
widely assumed that the rise in [Ca®'); is
required for glucose to exert an effect, it
appears that this is not always true. Sharp et
al. found that the Kupp channel-independent
action of glucose stimulates insulin secretion
by acting at a late stage of stimulus-secretion
cou;znling without any requiring increased
[Ca*"); or its expression’®. This Ca*-
independent augmentation of secretion by
glucose has been observed in Ca**-depleted
pancreatic islets under Ca™- free conditions
and is elicited by simultaneous activation of
protein kinase A (PKA) and PKC. Little is
known about this mechanism, except that it
requires glucose metabolism. However, the
underlying mechanism appears to be via the
normal process of exocytosis because it is
completely blocked by norepinephrine. More-
over, it is clear that this glucose-activated
pathway is Karp channel-independent because
neither sulfonylurea (Karp channel inhibitor)
nor diazoxide (a Karp channel activator)
affects the glucose-induced augmentation of
insulin release. Therefore, it seems that there
are two possibilities for the Ksrp channel-
independent pathway. One is that glucose
exerts its effect only in the presence of
activated PKC or strongly in the presence of
activated PKC and PKA. Hence, PKC and
PKA would be permissive for the effect of
glocose.  Another possibility is that the
simultaneous activation of PKC and PKA
mimics the effect of elevated [Ca™]; . If this is
the case, this pathway should be the same
mechanism underlying the Karp channel-
independent effect of glucose that is thought to
require an mcrease of [Ca®'];. Regardless of its
mechanism, this glucose-activated pathway
exerts its effect at the distal site in stimulus-
secretion coupling. In addition to this distal
effect of glucose, other agonists have distal
action to modulate insulin secretion, which
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includes carbachol'’, epinephrine’®, and
norepinephrine . ,

The third pathway is the activation of
phospholipase C-f by pertussis toxin (PTX)-
insensitive G proteins, which increases
phosphoinositide (PI) turnover, thereby
increases production of inositol trisphosphate
(IPy) and diacylglycerol (DAG)*.  IP;
mobilizes Ca’’ from the endoplasmic
reticulum to increase [Ca™}' and DAG
activates PKC, enhancing the effect on
stimulated secretion of agonists such as
acetylcholine and cholecystokinin.

The fourth pathway is the activation
of adenyl cyclase by G; , a cholera toxin-
sensitive G protein, which causes a rise in
cAMP, and then activates PKA. The activation
of PKA causes a small increase of {Ca®'}; and
a large increase of insulin secretion. These
four signaling pathways are shown in figure 1.
There are several mechanisms for inhibition of
stimulated insulin release as well. The
proximal mechanisms, include activation of
the Karp channels and consequent
repolarization of the membrane, direct
inhibition of L-type Ca** channels, inhibition
of PI hydrolysis and DAG production, and
inhibition of adenylyl cyclase activity. The
last pathway is the distal effect that would
inhibit the final common pathway in stimulus-
secretion coupling beyond the site of action of
elevated [Ca®']; and beyond the generation of
secondary messengers’. This mechanism is
still not well understood. The inhibition of
insulin release by norepinephrine, soma-
tostatin, galanin and prostaglandins is blocked
by treatment with PTX, suggesting that this
effect is mediated by PTX-sensitive G protein-
linked receptors.

PARASYMPATHETIC REGULATION OF
INSULIN SECRETION

Islets of Langerhans are innervated by
parasympathetic and sympathetic nervous
systems. It is clear that autonomic activity has
an important modulating effect on the insulin
secretion. Stimulation of vagal nerve fibers or
the administration of acetylcholine enhances
insulin secretion from pancreatic p-cells,
These effects are abolished by atropine,
suggesting that they are mediated by
muscarinic receptors. In addition, the slight
but significant impairment of glucose-induced
insulin secretion has been observed after
vagotomy in the fasted rat 2 The sight, smell
and taste of food can stimnlate insulin
secretion through activation of parasympa-
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thetic and inhibition of sympathetic nervous
system 2

The subtypes of muscarinic receptor
in pancreatic islets is M; . Activation of
muscarinic receptors couples to Gy, a PTX-
insensitive G protein, which stimulates
phospholipase C-B. The activation of PKC
may potentiate the stimulation of insulin
secretion by sensitizing the secretory apparatus
to Ca”". It is clear that muscarinic receptor
activation stimulates insulin secretion by the
combined effecis of activated phospholipase
C-B to increase DAG and to mobilize Ca®"
Since inhibition of PKC reduces or abolishes
muscarinic effect on insulin secretion in islet
p-cells 2" and in clonal hamster B-cell line
(HIT) *. The elevation of [Ca®*], and
activation of PKC act in synergy to bring abeout
the full physiological response of p-cells to
muscarinic activation. However, Sharp et al.
found that activation of muscarinic receptors
of an insulin secreting clonal f-cell line
(RINmSF) stimulated insulin secretion by the
mechanism that was independent of the rise in
[Ca®); and independent of the activation of
PKC. This suggested that the stimulation of
insulin secretion by muscarinic activation in
these cells is also exerted at the distal stage in
stimulus-secretion coupling, a stage that is
independent of a rise of [Ca®]; \".

SYMPATHETIC REGULATION OF
INSULIN SECRETION

The sympathetic nervous system
plays both positive and negative roles in the
regulation of insulin secretion. Both q- and (-
adrenergic receptors have been demonstrated
in pancreatic islets.  Activation of [~
adrenergic receptors enhances insulin
secretion, whereas activation of o-adrenergic
receptors inhibits insulin secretion. For f3;-
adrenergic receptors, activation of these
receptors couples to G,, a cholera toxin-
sensitive G protein, stimulates adenylyl
cyclase, thus causing an increase in cAMP and
activation of PKA. The activated PKA causes
a small augmentation of [Ca’}; and a large
increase of insulin secretion *, Epinephrine and
norepinephrine have important influences on
metabolic processes. They decrease the uptake
of glucose by peripheral tissues because of the
effect on insulin secretion. Stimulation of the
sympathetic nervous system attenuates insulin
secretion from f-cells, unless oy-adrenergic
receptors in the pancreas are blocked. Also,ciz~
adrenergic receptor antagonists alone on both
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Figure 1. Four major pathways involved in stimulation of insulin release, Shown is K,rp channel-
dependent pathway in which increased blood glucose concentrations and consequent increased P-cell
metabolism result in a change in intraceilular ATP to ADP ratio.  This is thought to be a contributory
factor in closure of ATP-dependent K* channels, depolarization of B-cell membrane, and increased L-
type channel activity. Increased channel activity and increased Ca®™ influx result in increased
intracellular Ca’" and stimulated insulin release. Also shown is important Krp channel-independent
pathway that angments Ca**-stimulated insulin release of Karp channel-dependent pathway. Major
potentiation of release results from hormonal and peptidergic activation of receptors positively linked
to adenylyl cyclase, for example, vasoactive intestinal peptide (VIP), pituitary adenylyl cyclase-
activating peptide (PACAP), and glucagon-like peptide 1 {(GLP-1). Occupation of these receptors by
the hormones results in activation of the enzyme, increased cAMP levels, and potentiation of release by
2 mechanisms. These are activation of protein kinase A (PKA) and phosphorylation of the L-type Ca”™*
channel to increase Ca’* entry and phosphorylation at an as yet unknown distal site in stimulus-
secretion coupling to enhance stimulated release. A second potentiating mechanism is due to activation
of receptors linked to phospholipase C, increased phosphoinositide hydrolysis, and increased
production of inositol triphosphate (IP;) and diacylglycerol (DAG). As is the case for adenylyl
cyclase stimulation, the 2 products of phospholipase C activity result in increased [Ca®™']; and
potentiation of insulin release by protein kinase C (PKC) activation and phosphorylation of another as
yet unknown distal site in stimulus secretion coupling (Medified from Sharp GWG, 1996).
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a-and 3-adrenoceptors, but the increase insulin
secretion. Catecholamines act predominant
effect seen with epinephrine and
norepinephrine on insulin secretion is
inhibition, This effect has been found both in
perfused pancreas and in isolated islets of
Langerhans, suggesting that circulating levels
of epinephrine or norepinephrine from
sympathetic nerve terminals play an important
role in the physiological regulation of insulin
secretion'”.  These agonists act on o=
adrenergic receptor in B-cells, coupled to
G{/G,, PTX-sensitive G proteins, leading to
inhibition of insulin secretion via many
mechanisms that are described as follows °.

Karp CHANNEL ACTIVATION

One oy-adrenergic mechanism is to
decrease the B-cell membrane potential. The o
;-adrenergic agonists activate the K,rp channed,
hyperporalize the membrane, and thus inhibit
the insulin secretion and also inhibit the action
of all secretagogues that act to depolarize the
B-cell via the inhibition of this channel®.
However, the effect of these inhibitors via this
mechanism is frequently not of great
magnitude and is often transient, and fails to
completely reverse the depolarizing effect of
glucose®™®?. Therefore, the significance of o-
adrenergic receptor mediated membrane
repolarization in [B-cells for the inhibition of
insulin secretion is still unclear.

CAY CHANNEL INHIBITION

The second action of oy-adrenergic
agonists is the direct inhibition of voltage-
dependent L-type Ca®" channels. ap-adrenergic
agonists also inhibit the effect of all
secretagogues that act to stimulate Ca®* influx
through VDCC by closing K s1p channels.

INHIBITION OF ADENYLYL CYCLASE

The third mechanism of norepine-
phrine/epinephrine is to inhibit the activity of
adenylyl cyclase, thereby reducing cAMP
levels in the pancreatic B-cells?®?’,
consequently inhibiting insulin secretion. The
action of these inhibitors also decreases the
effect of other secretagogues, for example
glucagon and glucose, that stimulate insulin
secretion via activation of adenylyl cyclase™.
Inhibition of exocytosis in electrically
permeabilized islets bathed with high
concentration of Ca?', norepinephrine inhibited

Sirintorn Yibchok-anun

Ca*-induced insulin secretion with similar
efficacy to that of the inhibition of gluicose-
induced insulin secretion from intact islets'®'”,
This inhibition of Ca**-induced insulin secre-
tion from permeabilized isiets was blocked by
the o,-adrenergic blocker, yohimbine, but was
not reversed by cyclic AMP (cAMP).
Moreover, Ca*'-independent stimulation of
insulin secretion by glucose, mediated via
distal sites, was totally blocked by
norepinephrine. It is likely that the inhibitory
action of the oy-adrenergic agonist occurs late
in stimulus-secretion coupling, for example,
after the elevation of [Ca™}; or after the
generation of secondary messengers and is
referred to as the distal or late effect. This
distal inhibitory action is mediated via PTX-
sensitive G proteins, Gy/G,.

Because of little information about
the nature of the distal inhibitory effect, little is
known about the mechanism involved in the
late stages of stimulus-secretion coupling and
exocytosis. However, by using the information
gained in yeast and neuronal system as the
basis for studies on the pancreatic exocytosis,
it is now possible to see an outline of the distal
steps as followings.

1. After activation of [B-cells, the granules
translocate to the plasma membrane.

2. After translocation, the granules must
dock.

3. The granules are then primed.

4. The granule membrane fuses with the
plasma membrane and exocytosis.

After the fourth step, the endocytosis
must follow exocytosis to complete the cycle
and allow exocytosis to occur again for lengthy
periods. Nevertheless, there is the evidence
supporting that exocytosis in the [-cell is
analogous to that in the yeast and in the
neuronai synapse, and that will be consistent
with synaptosome-associated protein (SNAP)
receptor (SNARE) hypothesis®'*’. The
complex of vesicle-associated membrane
protein (VAMP; also called synaptobrevin),
syntaxin, and SNAP-25 {(synaptosome-
associated protein of relative molecular weight
25,000} is the receptor for SNAP, the soluble
N-ethylmaleimide-sensitive factor (NSF)
attachment protein. The translocation step
appears to involve low-molecular weight G
proteins of the Rab family. Docking involves
formation of a core complex including
syntaxin and SNAP-25 from the plasma
membrane, the target (1)-SNARE, and a
VAMP/synaptobrevin, the vesicle {v)-SNARE.
Synaptotagmin on the granule is a Ca®" sensor
related in priming-fusion process. Finally, the
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Figure 2. Scheme for distal steps in stimulus-secretion coupling and exocytosis in pancreatic B-cell.
Shown are some of the components necessary for exocytosis and events that are thought to occur
during final stages of stimulus secretion coupling and exocytosis. In basal or resting state (A, left) a
secretory granule (8G) is shown in apposition to p-cell plasma membrane (PM). Some of the
components necessary for exocytosis, which have been identified in the f3-celi, are shown. After
translocation to the PM, a process that may involve the Rab3 GTP-binding proteins, vesicle-associated
membrane protein (VAMP)/synaptobrevin (the v-SNARE) in the granule membrane can bind to
syntaxin and synaptosome-associated protein of relative mol. Wt. 25,000 (SNAP-25; the 2 making up
the t-SNARE) in the plasma membrane (B). As the mammalian homologue of the Caenorhabditis
elegans unc-18 gene (Munc 18) inhibits the binding of the v- and t-SNARE, binding or docking
requires the prior dissociation of Munc 18, Synaptotagmin association with the complex is also
thought to be inhibitory, and dissociation of synaptotagmin from the complex is necessary so the
system can be “primed”. Subsequently, N-ethylmaleimide-sensitive factor (NSF) and soluble NSF
attachment protein (SNAP) complete the formation of the fusion complex (C), which leads finally to
exocytosis (). (Modified from Sharp GWG, 1996).
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completed core complex associates with NSF,
SNAP, and perhaps other players to promote
fusion and exocytosis.

The above information and figure 2
provide the document for illustrating the
potential sites for the distal inhibitory effect.
For instance, Munc 18 inhibits the binding of
syntax and SNAP-25, so that the inhibitor may
act to prevent the dissociation of Munc 18 at
the docking stage. In addition, synaptotagmin
is bound to VAMP/-synaptobrevin and inhibits
its action on the SNAP-25 and syntaxin
complex. Therefore, any inhibitor that acts to
prevent the dissociation of synaptotagmin from
this complex would inhibit exocytosis.
However, there are many potential targets for
inhibitor’s action at this stage, so that further
studies in this area are warranted *,

OTHER POSSIBLE MECHANISMS

Norepinephrine and epinephrine may
inhibit insulin secretion from the pancreatic B-
cells via other possible mechanisms, such as
inhibition of glucose metabolism, activation of
sulfonylurea-insensitive low-conductance K*
channels, inhibition of fatty acid metabolism,
elevation of guanosine 3',5-cyclic mono-
phosphate {(¢cGMP} and increase in F-actin
content’.  Actin microfilaments inhibit the
access of secretory granules to the plasma
membrane before exocytosis. Norepinephrine
increases F-actin contents, thereby causing the
exocytosis more difficult to occur.

In addition, epinephrine may have an
inhibitory action on insulin synthesis. Zhang et
al found that epinephrine not only decreased
insulin secretion but also decreased levels of
insulin mRNA and intracellular insulin content
and this effect was prevented by PTX **. Also,
another study found that epinephrine inhibited
HIT-T15 cell expressions of a reporter gene
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TREATMENT OF HAIR LOSS
Srisombat Nawanopparatsakul

Department of Pharmacology and Toxicology, Faculty of Pharmacy, Silpakorn University,
Nalthon Pathom 73000, Thailand,

ABSTRACT

Most commen problems associated with hereditary hair loss are androgenetic alopecia and
alopecia areata both of which can be reversed if treated early and correctly. Among other therapeutic
agents finasteride and minoxidil are two drugs that have been approved by U.S. FDA. for current
treatrnent of such conditions. Although their mechanisms of action differ, both drugs are shown to be
clinically proven with additive effect when used in combination. Future success in treatment of hair
loss would require continuing research to develop new therapeutic approaches or judicious use of some
otherwise existing drugs with other clinical indications.
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NEW DRUGS

HYLAN G-F 20 : IN VISCOSUPPLEMENTATION OF OSTEQARTHRITIC
KNEES

Supanimit Teekachunhatean, Chaichan Sangdee

Department of Pharmacology, Faculty of Medicine, Chiang Mai University,
Chiang Mai 50200, Thailand

ABSTRACT

Viscosupplementation is based on the recognition that the elastoviscosity of synovial fluid in
osteoarthritic joints is considerably lower than in norinal joints which is resulted from reductions in the
molecular size and concentration of hyaluronan (HA) in the synovial fluid. Viscosupplementation is
therefore performed by intra-articular injection of HA or its derivatives in order to restore the
elastoviscosity of the synovial fluid to normal or higher level. Since the limitation in
viscosupplementation with HA preparation, hylans {chemically cross-linked HA) were developed.
Hylan G-F 20 (Synvisc®), the particular hylans made up of hylan A in solution and hylan B gel shurry
(80:20 v/v), are considered to be the rather ideal elastoviscous material used in viscosupplementation
due to tissue and blood compatibility, permeability to metabolites and macromolecules, proper
elastoviscous properties, and prolonged residence time. The mechanisms whereby hylan G-F 20 and
HA preparations exert their therapeutic effects in osteoarthritis are believed to be mediated via several
pathways such as restoration of elastoviscous properties of the synovial fluid, anti-inflammatory effect
and anti-nociceptive effects, normalization of HA synthesis, and chondroprotection. In clinical trials,
three weekly intra-articular injections of hylan G-F 20 are more effective than intra-articular injections
of saline or lower molecular weight HA in (reatment of osteoarthritic knees. In addition, hylan G-F 20 is
at least as effective as NSAIDs in treating this condition, whereas the best results are found when both
hytan G-F 20 and NSAIDs are combined, There are no reports on systemic reactions attributable to
hylan G-F 20 treatment, while an incidence of iocal reactions (transient pain and swelling) is 2.1% per
injection. Hylan G-F 20 is therefore indicated for the relief of pain in patients who have failed to
respond adequately to conservative treatments and may be considered as an alternative to NSAIDs,
particularly in patients at risk for complications related to NSAIDs therapy.

Key words:  Hylan G-F 20, viscosupplementation, osteoarthritic knees

Address comrespondence and reprint requests fp : Chaichan Sangdee Ph.D., Department of
Pharmacology, Faculty of Medicine, Chiang Mai University, Chiang Mai 50200, Thailand.
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RISEDRONATE: A NEW DRUG FOR OSTEOPOROSIS AND PAGET'S
DISEASE

Suvara K. Wattanapitayakul', Srichan Phornchirasilp?

'Department of Pharmacology, Faculty of Medicine, Srinakharinwirot University,
Department of Pharmacology, Faculty of Pharmacy, Mahidol University, Bangkok 10400, Thailand

ABSTRACT

Risedronate is a pyridiny} bisphosphonate that has been recently approved by the U.S. Food and Drug
Administration (FDA) for the prevention and treatment of postmenopausal osteoporosis, glicocorticoid-
induced osteoporosis, and for the treatment of Paget’s disease of the bone. Risedronate inhibits osteoclast-
mediated bone resorption and modulates bone metabolism. The osteoporosis therapy clinical trials for
risedronate demonsfrated significant reductions in vertebral fractures and risk of new vertebral fractures
within one year of treatment. Risedronate is generally well tolerated in most patients including patients with
gastrointestinal disease. The overall side effects were comparable to placebo. Risedronate should not be
adwninistered in patients with hypocalcemia, known allergy to risedronate or any component of this product,
or an inability to stand or sit upright for at least 30 minutes. It is not recommended to use in patients with
severe kidney disease. Bisphosphonates have been associated with gastrointestinal disorders, such as
dysphagia, esophagitis, and esophageal or gastric ulcers. Patients should be advised that taking the drug
according to the instructions is imporiant to minimize the risk of these adverse evenis. Additionally,
patients should receive supplemental calcium and vitamin D if dietary intake is inadequate or plasma
concentrations are below normal levels, No specific drug-drug interaction studies were performed but
calcium/antacids/divalent cations/food may interfere with the absorption of risedronate and should be taken
at a different time of the day, In summary, risedronate is an effective bisphosphonate for the prevention and
treatment of postmenopausal osteoporosis that is now becoming a major public health issue due to an
increase in aging population.

Key words; risedronate, bisphosphonates, osteroporosis, glucocorticoid, Paget’s disease
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Acetaminophen : an Effective Treatment for
the Least Disabling Migraines

Acetaminophen is highly effective in treating
pain, functional disability, photophobia, and
phonophobia in some patients with migraine.
The investigators randomized 289 subjects to
freatment with oral acetaminophen 1000 mg or
placebo for a single acute migraine attack.
Excluded from the study were subjects who
usually required bed rest with their migraine,
or who vomited with more than 20% of their
migraine attacks. At 2 hours postdose, 57.8%
of patients in the acetaminophen arm and
38.7% in the placebo arm reported response to
treatment. This included 22.4% and 11.3%,
respectively, who were free of pain. For those
reporting severe pain at baseline, response at 2
hours was 50.9% and 27%, respectively.
Treatment was rated as good to excellent by
51.7% of subjects who used acetaminophen,
compared with 28.2% of those treated with
placebo. Similar trends were documented for
the proportions of subjects whose functional
disability, photophobia, and phonophobia were
reduced to zero at 2 hours and 6 hours
following treatment. However, the
investigators observed no significant difference
between groups in the proportion of patients
whose nausea was relieved, and suggested that
migraine was a symptom complex and that
effective treatments that made the pain better
also made the associated symptoms better,

[Arch Intern Med 2000, 160: 3486-3492]

Synthetic Helical Peptides Block HIV
Infectivity

Synthetic helical peptides derived from the
fusion mediating portion of HIV glycoprotein
gp4l potently inhibit HIV infoction. The
extracellular domain of gp41, including two
helical ~ regions, is  important  for
oligomerization and virus-induced fusion, the
authors explain. Both helical structure and
bonding patterns called helix-capping motifs
appear to be important in the inhibition of

285

CQLOGICAL DIGEST o

of Medicine, Srinakharinwirot University,

fusion and infectivity seen with so-called C
peptides derived from these regions, The
investigators tested several synthetic peptides,
designed to be highly helical in solution, with
and without helix-capping motifs, for their
HIV-inhibiting  potential.  Simply adding
capping motifs to a 19 amino acids wild-type
(WT) peptide (creating Caps-WT) did not
induce the desired helical conformation, the
report indicates, but changing eight residues to
alanine or lysine (creating MT) did. Moreover,
introducing capping motifs to the modified
peptide (forming Caps-MT) significantly
enhanced its helical conformation. Among the
various peptides, WT and MT showed weak
affinity to the coiled-coil motif needed for
gp41 mediation of fusion, but peptides with
capping motifs showed significant association.
Caps-MT, with the highest helical propensity,
also showed the highest affinity for the coiled-
coil motif of gp41. In fact, binding affinity for
the coiled-coil motif of gp4l proved to be
proportional to the helical content of the
peptides, the results indicate. The inhibition of
cell fusion by the peptides paralleled their
binding affinity for the coiled-coil motif of
gp4l, the investigators observe. Again, Caps-
MT was the most effective inhibitor among the
peptides tested. These observations indicated
that the designed peptides were able to prevent
the membrane fusion process mediated by
gp41l by binding specifically to the coiled-coil
motif of gp41. These results implied that such
modification was enough to change a short
peptide derived from gp4! “into a potent
inhibitor against the infection of HIV.

[AIDS Res Hum Retroviruses 2000; 16: 1797-
1804]

Experimental Drug Reverses Cognitive
Impairment in Rats

The investigational drug GT 715 may restore
lost brain function, results of an animal study
suggest. The drug increases brain activity of
guanylyl cyclase (sGC). GT 715 acts on the
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same cell-signaling pathway as nifroglycerin,
bui the drug's action is targeted more to the
brain than to the cardiovascular system. When
GT 715 was administered to healthy rats before
they entered a water maze, it did not affect
their navigational abilities, even when given at
very high doses. But when GT 715 was given
to the animals after they had received another
drug that reduced their mental abilities, the
rats' performance improved, and higher doses
of the drug led to greater improvement. This
study provides the first evidence that activating
sGC may improve mental performance. The
results of this study therefore suggest that
stimulation of cerebral sGC activity may be an
effective strategy to improve leaming and
memory performance in individuals in whom
cognitive abilities are impaired by injury,
disease or aging. The researchers' goal is to
develop a drug that not only relieves symptoms
of neurological diseases but also prevents
further impairment. Depending on funding for
the research, a safety stndy of GT 715 may
begin within the next year or so.

[NewroReport 2000; 11: 3843-3886)

Sexual Behavior Abolished in Male Mice
Lacking Estrogen Receptors

Male mice engineered to lack both the alpha
and beta estrogen receptors show no sexual
behavior toward receptive female mice and
greatly reduce their aggressive behavior toward
other male mice. The investigators found that
these mice exhibited no sexual behavior,
including simple mounting. In addition,
ultrasonic vocalization, a normal male mating
behavior, did not occur in the presence of a
receptive female mouse. Aggressive behaviors
such as lunge and bite aggression were also
reduced and they rarely demonstrated offensive
attacks. It appears that either one of the
estrogen receptors is sufficient for the
expression of simple mounting in male mice,
indicating a redundancy in function. Offensive
attacks, on the other hand, depend specifically
on the estrogen receptor-alpha gene. In other
studies, it has been shown that all components
of sexual behavior are intact when estrogen
receptor-beta is missing, and that decreased
intermissions and no ejaculations occur when
estrogen receptor-alpha is lacking.
[Proc Natl Acad Sci USA 2000; 97: 14737-
14741]

Laddawal Phivthong-ngam

Lotronex Withdrawn from US Market

At the request of the US Food and Dmug
Administration  (FDA), Glaxo Wellcome
announced that it would voluntarily withdraw
alosetron (Lotronex), a prescription medication
for the treatment of women with diarrhea-
predominant irritable bowel syndrome (IBS)
and planned to cease distribution of Lotronex
immediately. Glaxo Wellcome took this siep
after in-depth discussions with the FDA about
gastrointestinal adverse effects such as
ischemic colitis that occurred in association
with the nse of Lotronex. There aiso have been
5 fatalities from complications of gastro-
intestinal events, although Glaxe Wellcome
has stated that it does not believe that a causal
relationship to Lotronex has been established.
Glaxo Wellcome has proposed a range of
elements which the company believed would
adequately and effectively address these risks.
These included further iabel modifications,
restricted  distribution, on-going  patient
education, new clinical and epidemiological
research, and use of an independent medical
review board. The FDA, however, called these
proposals inadequate and requested that Glaxo
Wellcome voluntarily withdrawed Lotronex
from the market. Glaxo Wellcome took a
different view from FDA on the ability to
educate physicians and patients about the
management of potential adverse effects and
benefits of Lotronex. However, Glaxo
Wellcome representatives will immediately
contact healthcare professionals to advise them
of the discontinuation of distribution and
marketing, Physicians should then begin
contacting their patients to discuss a plan to
transit them to alternative therapies. IBS is a
chronic, recurring condition that affects an
estimated 1 in 5 Americans. Although the
cause is unknown, IBS is characterized by
multiple symptoms that include chronic or
recurrent abdominal pain and discomfort and
irregular bowel function,
[http:/iwww.medscape.com/MedscapeWire/20
00/1 100/medwire. 1129, Lotronex. himl]

Receptor  Desensitization  Linked  to
Morphine Tolerance

While still capable of developing physical
dependence, mice lacking beta-arrestin-2 (beta-
arr-2) fail to develop morphine tolerance. The
main clinical implication of these findings is
that inhibiting the process of G protein coupled
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receptor  desensitization can augment the
efficacy of agonist drugs or endogenous
agonists. With respect to morphine, inhibitors
of the desensitization process will not only
greatly potentiate the analgesic effects of
morphine and reduce tolerance, but also,
because of the lower doses of drug needed, will
reduce unwanted side effects. The investigators
found that unlike wild-type mice, which
experienced a 50% drop in morphine
responsiveness after a high priming dose of
morphine,  beta-arr-2  knockout  mice
maintained the same degree of responsiveness
to morphine. Similar results were secen after
daily administration of morphine. Chronic
daily administration of morphine shifted the
dose-response curve of wild-type mice in the
direction of diminished sensitivity, the
researchers noted, but had no effect on the
dose-response of beta-arr-2 knockout mice. In
contrast, both wild-type and knockout mice
with  prolenged exposure to  morphine
experienced withdrawal after administration of
naloxone and showed increases in adenylyl
cyclase activity, a hallmark of opiate physical
dependence.

[Nature 2000; 408: 720-723]

Peptide Mixture Improves Cognition in
Alzheimer's Disease Patients

Cerebrolysin, produced by  enzymatic
breakdown of lipid-free porcine brain protein
to free amino acids and peptides, which has
been shown in previous studies to improve
various facets of brain function in Alzheimer's
disease patients, appears to be safe and
effective when used over a 4-week period to
treat cognitive deficits and global function in
patients with mild to moderate Alzheimer's
disease, The study by Dr. Chul-Young Bae, of
Pochon CHA Medical University, in Kyonggi-
do, and associates, examined the effect of
cerebrolysin on  different primary and
secondary outcome measures. Thirty-four
subjects were administered intravenous 30 mL
cerebrolysin in 100 mL saline 5 days a week
for 4 weeks, while 19 subjects received
placebo. According to the Alzheimer's Disease
Assessment Scale-Cognitive subscale, patients
in the treatment arm had a significant mean
improvement of 3.23 points compared with a
change of only 0.36 point in the placebo arm.
On this subscale, 82.4% of cerebrolysin-treated
patients improved versus 31.6% of placebo-
treated patients, The authors noted that the
2,87-point benefit of cerebrolysin over placebo
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was comparable to results exhibited by the
cholinesterase inhibitors tacrine, donepezil,
and metrifonate. Similar findings were
documented for the Clinical Global Impression
of Severity/Change and the Mini-Mental State
Examination.

[ Am Geriatr Soc 2000; 48: 1566-1571]

Tumor Suppressor Gene Expression
Inhibits Angiogenesis in Murine Model

Expression of RB2/p130, a member of the
retinoblastoma tumor suppressor gene family,
inhibits angiogenesis and down regulates
vascular endothelial growth factor expression
in vivo. Using cell culiure methods and a
murine model, the investigators assessed the
vascular-related effects of experimentally
induced RB2/pi30 gene expression in lung
cancer and glioblastoma cell Hnes, and found
that induction of RB2/pt30 gene expression,
achieved through a variety of techniques,
inhibited angiogenesis in the murine model.
This finding correlated with the results of in
vitro and in vivo analyses that showed a down
regulation of vascular endothelial growth
factor protein expression when the gene was
expressed. This study showed that the tumor
used vascular endothelial growth factor to have
the host cell produce vessels to feed it and the
number of vessels that would form normally in
the control tumor could be inhibited 10 times,
RB2 has been shown to be one of the few
molecules that can strongly inhibit the growth
of tumor cells in animal tests, suggesting that it
can be a new biological drug. The research’s
goal is stili to seek FDA [US Food and Drug
Administration} - approval and to bring this
entire system to patient trials. Eventually,
especially for lung cancer, the researchers want
to develop an easier way of delivering RB2,
perhaps by aerosol and are in the process of
designing small molecules to more efficiently
deliver the small portion of RB2 necessary to
inhibit tumor growth.

[Cancer Res 2001; 61 462-468]

Mechanism of Action of IVIG Identifted

Clearing the way for the development of new
drugs to treat autoimmune disorders,
researchers have determined the mechanism of
action of intravenous gamma globulin (IVIG),
long used to treat infectious and inflammatory
diseases. In 2 mouse model of immune
thrombocytopenia, they found that IVIG
induced the expression of an inhibitory Fc
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receptor,  Fc-gamma-RIIB, on  splenic
macrophages  and  prevented  platelet
consumption. They treated mice with an
antiplatelet monoclonal antibody, which
mimicked a pathogenic autoantibody and
induced immune thrombocytopenia. Disease
was dependent on the presence of the Fe-
pamma-R1II receptor, and either IVIG or its Fc
fragments were effective in protecting against
disease. Next, the researchers induced disease
in mice whose endogenous Fc-gamma-RII
gene was replaced by the human Fc-gamma-
IITA gene, which was not expressed on
neutrophils. The mice were still susceptible to
disease, so the authors suggested that
neutrophils were not necessary to induce
disease. In addition, since splenectomy
protected against disease, they suggested that
splenic cells such as macrophages were
necessary to induce disease. According to the
results of previous studies, the effects of FcR-
gamma-III were balanced by an inhibitory
receptor, Fe-gamma-RIIB, so the researchers
induced disease in mice lacking the inhibitory
receptor. The mice were susceptible to disease
and could not be protected by treatment with
IVIG. Further investigation showed that in
nommal mice, 1VIG treatment led to a 60%
increase in the nuinber of splenic macrophages
expressing high levels of Fc-gamma-RIIB.
These data support the conclusion that IVIG
mediates its protective effect by its ability to
induce the expression of inhibitory Fe-gamma-
RIIB receptor on effector cells that will
otherwise trigger clearance of the opsonized
platelets. Although the experimental model is
quite different from the clinical situation, in
that IVIG is administered before the
pathogenic autoantibody. Nevertheless, the
study demonstrates that FC-gamma-RIIB is
crucial for mediating the anti-inflammatory
activity of IVIG and that modulating surface
expression of Fe-gamma-RIIB is a viable
strategy for treating autoimmune disorders.
The way is now clear to develop potent drugs
that can mimic the effects of IVIG on Fe-
gamma-RIIB expression.

[Science 2001, 291 484-486]

New  Survey [Illustrates Trends in
Parkinson's Disease Treatment

According to survey results released on
Monday by the American Parkinson's Disease
Association, Inc. (APDA), nearly 92% of
neurologisis  surveyed have shifted their
prescribing behaviors during the past 3 years,

Laddawal Phivthorg-ngam

with 85% now prescribing dopamine agonisis
as a first-line treatment of choice, The survey
polled 205 practicing neurologists to determine
their views and current prescribing behaviors
of Parkinson's disease. There is an ongoing
controversy in the medical community whether

patients should be given levodopa or a

dopamine agonist as an initial treatment for

Parkinson's disease. Levedopa has been the

"gold standard" for 35 years and is used in a

majority of patients. Unfortunately, over time,

levodopa can cause dyskinesias that can inhibit
patients' ability to function. Dopamine agonists
are a class of drgs that mimic the effects of
dopamine in the brain by stimulating dopamine
receptors; research shows that dopamine
agonists may lower a patient's risk of
developing the uncontrollable and irreversible
dyskinesias often associated with levodopa
therapy. Knowledge of Parkinson's disease has
grown tremendously over the past few years.

Recent controlled studies suggest that, in many

patients, dopamine agonists are an excellent

alternative to levodopa in the early stages of

Parkinson's disease. These results indicate that

the treating physicians are incorporating the

results from recent trials into their clinical
practice. The survey was conducted by

Hospital Research Associates at the 52nd

American Academy of Neurology (AAN)

Annual Meeting in San Diego, California.

Other survey results indicated:

# 93% of neurologists cite dyskinesias as a
problem for Parkinson's disease patients on
levodopa therapy.

e 76% believe initial therapy with a dopamine
agonist helps delay the need to initiate
levodopa therapy.

e 77% believe initial therapy with a second
generation dopamine agonist helps delay the
development of dyskinesias,

o 88% note Parkinson's disease patients are
taking a tore active role in the treatment of
their disease,

» 79% choose to start treating younger
Parkinson's disease patients with dopamine
agonists.

[hitp:/twww. medscape. com/MedseapeWire/20

01/0100/medwire. 0109, Survey, himi]

Perforin and Interferon-Gamma Contribute
Independent Antitumor Effecis

Perforin and interferon-gamma independently
and equally account for the natural antitumor
activity mediated by natural killer (NK) cells in
mice. While perforin (pfp) expression has been
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previously shown to prevent tumor initiation,
growth and metastasis, it cannot account for all
the tumor protection afforded by NK and NKT
cells, the authors explain. The possible role of
interferon  (IFN)-gamma in the natural
antitumor response has not been compared
previously with that of pfp. The investigaiors
examined the relative role of pfp and IFN-
gamma in three distinct models of tumor
immunity in mice. Mice deficient in either pfp
or IFN-gamma developed significantly more
metastases than did wild-type mice, but they
developed fewer metastases than did ice
depleted of NK cells. Mice doubly deficient in
pfp and 1FN-gamma proved as susceptible as
NK-cell-depleted mice to tumor metastasis.
The results in mice deficient for pfp, or pfp and
IFN-gamma, indicated that this independent
antimetastatic function of NK cells might
involve both the cytolytic activity of pfp and
antitumeor activity of IFN-gamma. Both pfp and
IFN-gamma  deficient mice developed
significantly more MCA-induced
fibrosarcomas than did normal mice, the report
indicated, and doubly deficient mice developed
as many sarcomas as did NKT-cell-depleted
mice. The authors demonstrated for the first
time that in innate antitumor responses that
involve relatively different contributions by
NK and NKT cells, the killer cell pfp and
cytokine IFN-gamma constituted independent
mechanisms that together controlled tumor
initiation and metastasis. The investigators
indicated that future research efforts would be
directed at defining how these antitumor
effects were orchestrated.

[Blood 2001, 97: 192-197]

ZymoGenetics Researchers Identify New
Molecule Related to Psoriasis

Researchers at Seattle, Washington-based
ZymoGenetics, Inc. have identified a new
member of the interleukin family of proteins
that may be implicated in the development of
psoriasis. The researchers discovered the
human gene coding for the molecule,
designated as interlenkin 20 (IL-20), belonging
to a class of cytokines responsible for
regulating cellular processes in healthy and
diseased tissues. The scientists further
characterized the interaction between the 1L-20
protein and a cell-surface receptor composed
of two sub-units, named [L-20R alpha and IL-
20R beta, which were present in human skin
cells. In transgenic mice genetically engineered
to overproduce !L-20 within their bodies,
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ZymoGenetics scientists observed that the mice
developed skin similar to psoriatic skin lesions
in human. In a culture study, the researchers
also discovered that IL-20 appeared to
stimulate  the  activation of  human
keratinocytes, cells presented in the outermost
layer of the skin. Further analysis of human
skin tissues for the presence of the two receptor
subunits for IL-20 demonstrated that both
molecules were present at very low levels in
normal skin and also presented at much higher
levels in psoriatic skin. The transgenic mice
study indicateed an "interesting association"
between IL-20 and psoriasis. The I[L-20
molecule is still in the "research" stage of
development. The company plans further
animal studies to determine if inhibition of the
IL-20 lLigand can play a therapeutic role in
regulating the pathogenesis of psoriasis.
Psoriasis affects between. 1% and 2% of the
United States population, or about 5.5 million
people. Although the disease occurs in all age
groups and about equally in men and women, it
primarily affects adults. People with psoriasis
may suffer discomfort, including pain and
itching, restricted motion in their joints, and
emotional distress.

[htip:/twww.medscape, com/reuters/proff2001/
O1/01.15/200101 1 25¢ie006. html]

New Hormone May Link Obesity to
Diabetes

Using a murine model, Pennsylvania
investigators have identified a fat cell-secreted
hormone, which they named resistin (for
resistance), that causes insulin resistance
similar to what seen in type 1i diabetic patients.
The researchers from the University of
Pennsytvania  School of Medicine in
Philadelphia, screened for genes that were
present during fat cell differentiation but down
regulated in mature fat cells exposed to the
antidiabetic thiazolidinedione class of drugs.
From this search, they discovered resistin. In
the animal model, the authors found that
circulating levels of resistin were decreased
when the anti-diabetic drug rosiglitazone was
given. Normal mice treated with a recombinant
form of resistin had impaired glucose tolerance
and insulin action. Mice with genetic and diet-
induced forms of obesity demonstrated
elevated levels of resistin. In addition, in mice
with diet-induced obesity, antibodies against
resistin improved blood sugar levels and
insulin action. In vitro adipocyte analysis
revealed that resistin treatment impaired
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ghicose uptake, and neutralization of the
hormone enhanced uptake. Resistin is a strong
candidate to explain the anti-diabetic effects of
thiazolidinediones, as well as a mechanism by
which excess adiposity leads to insulin
resistance. If the regulation and properties of
human resistin are similar to those of mouse
resistin, potential anti-diabetic therapies could
include reduction of serum resistin level,
neufralization of the biological activity of
circulating resistin, and/or antagonism of
resistin action directed against the cellular
receptor(s).

[Nature 2001, 409: 307-31].

CBK Inhibiters Prevent Chemotherapy-
Induced Alepecia in Animal Model

Several synthetic inhibitors of the protein
kinase CDKZ2 safely prevent chemotherapy-
induced alopecia in rats. Many
chemotherapeutic  drugs exhibit cell-cycle-
specific cytotoxic effects, and inhibiting cell
cycle progression of normal hair cells may
reduce  these cytotoxic  effects, The
investigators developed and tested several
synthetic compounds designed to specifically
inhibit CDK2. In SCID mice transplanted with
human scalp, topical treatment with CDK
inhibitors produced similar inhibition of cell
cycle progression, the results indicated.
Pretreatment of human diploid fibroblast cells
with one CDK2 inhibitor reduced the
cytotoxicity of taxol, etoposide, cisplatin, 5-
fluorouracil, and doxorubicin by factors of 35,
1.5, 8, 4, and 5, respectively. Furthermore, in a
neonatal rat model of chemotherapy-induced
alopecia, topical treatment with CDK2
inhibitors protected 50% of rats from
etoposide-induced alopecia and protected 33%
from alopecia after cyclophosphamide-
doxorubicin treatment. The leading CDK2
inhibitor caused no apparent toxic effects in
cither animal model or in normal rat skin
treated with the compound. On the basis of the

Laddawal Phivthong-ngam

evidence, clinical irials in cancer patients to
assess the efficacy of this approach to prevent
chemotherapy-induced  alopecia may be
warranted,

[Science 2001; 291: 134-137]

Long-Term Use of Non-aspirin NSAIDs
Reduces Colorectal Cancer Risk

Long-term use of non-aspirin nonsteroidal anti-
inflammatory drugs (NA-NSAIDs) reduces the
risk of colorectal cancer by half, independent
of the ireatment indication. Researchers
conducted a population-based cohort study
with secondary case-control analysis to
examine the link between colorectal cancer risk
and use of aspirin and individual NSAIDs,
including the role of dose and duration. Using
the General Practice Research Database in the
UK, they iraced 943,903 subjects who were
between the ages of 40 and 79 years and who
were free of cancer and colorectal adenoma
from 1994 to 1997. They identified 2,002
incident cases of colorectal cancer. The
incidence rate of colorectal cancer per 10,000
person-years was 7.3. After 6 months of
continuous freatment, the risk of colorectal
cancer was reduced in people who used NA-
NSAIDs, with an adjusted relative risk of 0.5.
High daily doses were associated with a
slightly greater reduction than low-to-medium
doses. One vyear after stopping NSAID
treatment, the reduction in risk disappeared
completely. According to the report, long-term
users of aspirin at doses of 300 mg/day also
had a reduced risk of developing colorectal
cancer, with a relative risk of 0.6. However,
there was no reduction in risk among those
who used aspirin at daily doses of 75 mg and
150 mg. Based on these findings, 1-year
freatment with NSAIDs would prevent one
case of colorectal cancer in a population of
1,000 persons of 70 to 79 years of age.
[Epidemiology 2000, 12: 88-9]
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